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a paper thin wall... 
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Because WESTON made this 
tiny element tubular... with 


... you now get a high order of 









accuracy in UHF measurements 


This tiny heater element in the conventional Ther- 
mocouple Ammeter consists of a small piece of solid 
wire or a thin strip of noble alloy. It was made in this 
form when WESTON introduced the first practical 
Thermo Ammeter in 1915 —back in the days when 
radio frequency currents were derived from spark gaps 
and arcs — and was designed to be independent of “skin 
effects” for frequencies in use until quite recently. 

But with the further development of vacuum tube 
oscillators and the discovery of increased efficiency of 
ultra high frequency currents, it became evident that 
the heater element in the conventional Thermo Am- 
meter would show “skin effect” at frequencies not then 
in commercial use, but values which WESTON could 
foresee in the near future. 

In line with WESTON’s policy, therefore, research was 
immediately begun to determine the magnitude of 
these errors and their possible elimination. For this 








time-honored policy dictates that even before a broad 
commercial measurement need arises, a practical and 
dependable instrument for that need must be ready. 

And the instrument for UHF measurements was 
ready ...thanks to this progressive, continuing policy. 
The cause of the errors at ultra high frequencies had 
been proved to be the skin effect in the strip form of 
heater. The solution was provided by making this 
heater tubular, and of correct dimensions. The result 
was a WESTON Thermo-Ammeter which maintains its 
accuracy at frequencies up to 60 megacycles, and with 
only slight deviations above. 

Thus we have the same repetition which so constant- 
ly appears throughout the history of instrument prog- 
ress...a new and improved measurement standard is 
created, and it bears the same name as the old. Weston 
Electrical Instrument Corporation, 578 Frelinghuysen 
Avenue, Newark, New Jersey. 
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t€Put standardization, 
simplification, and a ten- 
dency toward mandatory 
grade-labeling...on your list 
of important developments 
for the coming weeks.33 


From a 3-page article, on this trend, in 
BUSINESS WEEK, Nov. 28th issue 
—listing 162 products to 
be affected 


substitutions, or that has not kept abreast of the 
field, that faces difficulties. 


The shadow of coming events 


has a silver lining for the The current testing activities at ETL on war 


products can now be extended to those manu- 
facturers whose production will be affected by 
the standardization-simplification program. Fully 


established manufacturer 


Imposing the standardization-simplification pro- 
grams on an increasing number of manufactured 
products will serve to gain recognition for those 
manufacturers whose output is good . . . whose 
products can live up to certain measurable char- 
acteristics. It is the article made with haphazard 


half of the number of products affected come 
under the fully-developed procedure at ETL for 
finding the true facts of performance. 


As a preliminary, write ETL for pamphlets out- 
lining available services in bringing out product 
facts needed for the coming redesigns. 


Electrical Testing Laboratories, Inc. 


HEADQUARTERS AND LABORATORIES 
2 EAST END AVENUE AT 79™ STREET-NEW YORK STAFF: 


EQUIPMENT: More than three 
thousand pieces of testing appa- 
ratus on inventory. 


ELECTRICAL ANO GENERAL TESTING -t*tNSPECTIONS 


4 (1882) 


BUTTERFIELD 8-2600 


, in test procedure. 


- RESEARCH 
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More than 150, experienced 


CERTIFICATION 
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Last week the President announced the 
liquidation of WPA on the grounds that great 
increase in private employment no longer made 
it necessary. In its lifetime WPA had spent 
about 101 billions, its peak year being 214 
billions. 


Will it or a similar organization come to 
life again? The President stated that the experi- 
ence gained with WPA would help in the con- 
sideration of a post-war public works program. 


The meaning is obvious. A public works 
program is in the making to be started after the 
war whenever private industry permits unem- 
ployment to reach a point where it becomes a 
pressing national problem. 


During the past decade the provision of 
work for the unemployed brought the govern- 
ment into direct conflict with business in many 
instances. The electric utility industry prob- 
ably felt it most. The next time it is necessary 
for government to provide employment the 


inroads will be much deeper. 


Many people are saying now that private 
industry is facing a depression after the war, 
for the simple reason that the productive 
capacity of the country has grown far beyond 
the former peacetime needs of the country. If 
we accept the idea that the peacetime needs 
of the country are but those that existed prior to 
the war, then our lack of vision will surely 
bring a depression. 


There will be no depression in the United 
States following this war if American business 
has the will to plan for big things and then will 
work to accomplish them. In the midst of the 


We Can Do It Again 


last depression the electric utilities, facing an 
almost impossible surplus of plant capacity, sold 
its way out and surpassed the 1929 total long 
before other industries. What it did then it can 
do again. 


But will it be ready to do this job all over 
when and if the time arises after the war? Has 
it any plans? Has it any goals? How will it 
meet the post-war competition? 


There isn’t the slightest reason for a severe 
unemployment situation to arise in this country 
after the war, making due allowances, of course, 
for a short period of reconversion. Particularly 
is this true in the realm of electricity, where 
there are so many new fields to explore and 
develop that to people with imagination the bot- 
tleneck will be time and men. 


There will be competition which will make 
inroads’ on the former supply business, but 
there will be new markets wherein electric power 
will make great gains. Where, for instance, we 
are selling 1,000 kw.-hr. to the average home, 
we must find ways of selling three to five times 
as much, and at the proper rates it can be done. 


We haven’t yet scratched the surface of 
the farm market. The entire country, with the 
exception of some modern war plants, will need 
relighting. Electric heat through high frequency 
is just beginning to stimulate the imagination. 
New low rates will open markets formerly 
closed. 


Here is the answer of the electrical indus- 
try to unemployment—imagination, initiative, 
the will to plan and to work. We have done it 
before and we can do it again. 














Less Noise, Less Clanging 
on Despatching Phones 


Selective amplification boosts talk and attenuates 


noise — Simple relay affords selective code ringing 


— Kw. and Kvars on separate frequency channels 


M. C. WESTRATE, Commonwealth & Southern Corporation, Jackson, Mich. 





DO YOU OWN telephone circuits on 
which the noise level is so high that 
you can do almost as well by opening 
the window and shouting? Do you 
have one circuit where you should 
have two or three? Do you have code 


“sabia tLe 


FIG. 1—Simplified schematics of vacuum tube amplifier designed for 40 db. gain. 


ringing on your dispatching circuits 
which drives the plant operators fran- 
tic listening to ten times as many 
rings as they need to answer? If you 
have any of these problems you will 
be interested in some new equipment 








Type 56 and type 45 triodes with plate supply from built-in rectifier employing type 80 


tube 
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TRANSMITTER LEVEL 
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NOISE IN RECEIVER 
en a 
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DIRECTION OF SIGNAL 


RECEIVING END 





FIG, 2—Signal stepped-up to outride attenuated noise 
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developed especially for utility com- 
pany dispatching circuits. 

One of the most ingenious devices 
recently developed is a vacuum tube 
amplifier for improving the signal-to- 
noise ratio as well as the signal level. 
This amplifier is quite similar to the 
conventional two-way, two-wire, type 
22 repeater, but instead of amplifying 
in both directions it is designed to 
produce high gain one way and a loss 
the other. An amplifier is then used 
at each terminal and connected to am- 
plify only the outgoing signal and at- 
tenuate the incoming signal. This 
means that only the signal is ampli- 
fied and not the noise. 

Actually these amplifiers (Fig. 1) 
are designed to supply much more 
gain (40 db.) than is required (25 
db.) to compensate (Fig. 2) for the 
loss in most open-wire circuits so the 
received signal can well be attenu- 
ated a large amount, and when this is 
done the noise on the circuit will be 
reduced a like amount and generally 
be made negligible. The net result 
is a high-grade circuit with little or 
no loss, a minimum of noise and a 
very high signal-to-noise ratio, which 
is so important to good telephone 
communication, 

The amplifier (Fig. 3) is suitable 
for inserting in a line operated from 
a switchboard or where the terminal 
involves a number of phones. Where 
only one phone is required a smaller 
amplifier for battery or a.c. opera- 
tion is available. The amplifier is 
then connected in the transmitter cir- 
cuit and the attenuation pad in the 
receiver, eliminating the hybrid coils. 
Ringing is done directly on the line 
ahead of the amplifier. 
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These amplifiers have proved ex- 
tremely effective on telephone circuits 
which are on the same poles as trans- 
mission lines and where the length 
and proximity make the noise induc- 
tion unusually bad. Some of these 
units have been in service for more 
than four years with a very good op- 
erating record and with impressive 
transmission results. 


Telephone Carrier 


Power companies are generally fa- 
miliar with carrier communication on 
power lines and the use of carrier on 
telephone lines is not new, but carrier 
equipment particularly designed for 
use by power companies on their tele- 
phone lines is a matter of recent de- 
velopment. Extra circuits can thus 
be added to present telephone cir- 
cuits at a very nominal cost, and a 
minimum of strategic materials, 
which is an even more important fac- 
tor where additional circuits are 
needed now. 

The carrier frequencies generally 
employed for this purpose range 
from 6,000 to 15,000 cycles, although 
higher frequencies can be used where 
more channels are required on the 
same circuit. Since this is above in- 
duced noise frequencies, these carrier 
channels are practically noise-free 
and the circuits are of very good 
quality. 

Telephone line carrier channels can 
also be used for superimposing tele- 
metering impulses on existing tele- 
phone circuits. This equipment re- 
quires no modulation and is very 
compact (Fig. 4). 


Selective Ringing Relays 


The magneto circuit with code ring- 
ing is generally the most practical 
and dependable type for dispatching 
use. These circuits may be over a 
hundred miles long and have many 
stations, each with a different code 
ring. It doesn’t take much experience 
or imagination to appreciate the dis- 
traction caused by the station horn or 
loud bell ringing for all the calls for 
a dozen or more stations on a circuit. 
Some of the larger generating or 
switching stations may even have 
three or four such circuits and the 
more the signal sounds the greater 
the difficulty experienced by the op- 
erator in recognizing his code, and 
if Tepeat rings are required the situ- 
ation gets worse. 





The solution to this 
problem has long been 
sought in the form of 
a simple relay which 
would decode the con- 
ventional long and 
short rings. Such a 
relay is now available 


(Fig. 5). 


FIG. 3—Ringing relays 
(upper panel) may be 
connected to repeat the 
ring or by-pass ampli- 
fier during ringing. 
Power - off relay by- 
passes amplifier in case 
the 120-volt a.c. power 
supply fails. Lower 
panel contains line and 
amplifier test jacks 





FIG. 4—Different frequencies for kw. and kvar telemetering by carrier. 
supply for dual transmitter (left) and dual receiver (right). Apparently blank panels carry 
filters to separate the two carrier frequencies and prevent interference with telephone 


channel 





FIG. 5—Code selector relay comprises operating magnet, six levers and a code plate. 
One escapement movement discriminates between long and short rings: a second resets 
relay after signal has been sounded. Case dimensions 10x3'2x4% in. 
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Turbine Bleed, Treatment 


of Water Explored by A.S.ML.E. 


Mechanicals’ convention initiates revision of extraction values of NDPC pre- 
ferred ratings of 1938 — Phenomena of scale, carryover, deposits to be studied 


— Forced circulation boiler operating — Supervisory instruments avert failures 





MOVES toward standardization of 
feedwater heating cycles, at least in 
so far as they affect the number and 
location of turbine extraction points, 
plus a determined effort toward clari- 
fying the means of preventing boiler 
scale and carryover and blade depos- 
its, marked the power group sessions 
of the American Society of Mechan- 
ical Engineers’ convention in New 
York, November 30 to December 4, 
1942. Turbine supervisory instru- 
ments were credited with saving 
precious turbines. Also the forced- 
circulation boiler in the East was re- 
ported to be approaching the rating 
values after a recent start. 


Extraction Standards 


The council of the society will 
shortly have a recommendation that 
a committee be appointed to propose 
revisions of the November 3, 1938, 
Preferred Standards for Condensing 
Turbines of the National Defense 
Power Committee. The motion came 
after a comprehensive discussion on 
the part of turbine designers, boiler 
engineers, consultants and operators. 
A sizable portion, but not all, of the 
machines ordered since that date have 
conformed partly because some were 
duplicates of prior designs, others 
had to fit special conditions of fuel 
cost and station adaptation and 
others simply “an effort to outdo the 
other fellow.” There seemed to be 
reasonable assurance that users 
would gain if the feed-heating cycles 
and extraction practice could be reg- 
ularized, particularly if it eliminated 
the delay in ordering turbine cast- 
ings while decision is made on the 
feed heating. One operator intimated 
that the real gain to buyers would 
come from pricing the turbine inde- 
pendently of rendering engineering 


$8 (1936) 





service in computing “50 heat bal- 
ances for a variety of regenerations 
and loadings.” Another intimated 
that manufacturers’ agents seldom 
urge an “off-the-shelf” design, but 
encourage departures in cycles. 

Turbine manufacturers asked more 
latitude in choice of extraction pres- 
sures, pointing out that considerable 
shift made little difference in cycle 
economy. Several discussors pointed 
out that an extra extraction opening 
did no harm because it could always 
be blocked off if not desired. Opinion 
of the consultants ranged all the way 
from reporting that nearly all of such 
blocks as 465,000 and 660,000 kw. 
conformed in general to the other 
extreme—a plea that no limits be 
placed on either the number or the 
stage pressure of extraction points. 

Boiler engineers pointed out that 
the proposed change in turbine pref- 
erences would have little effect on the 
economies of boiler design because 
boilers are fixed by too many other 
unrelated factors. However, the feed- 
water temperature does have a reflex 
on superheat temperature. One de- 
signer showed how a stipulation of 
superheat over a 75-100 percent load 
doubles the superheater size; any- 
thing as extreme as 30-100 percent 
makes everything different. An oper- 
ator who liked the prospect of stand- 
ardization of number of extraction 
openings said he had no objection to 
consultants being fussy so long as the 
proposed refinements cost him noth- 
ing extra. 


Boiler Solids 


Water treatment to prevent boiler 
scale, carryover and blade deposits 
remains largely an obscure problem. 
That was the conclusion at a heavily 
attended panel discussion guided by 
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C. H. Fellows and led by a “supreme 
court” of eleven experts. W. C. 
Schroeder summarized the situation 
by enumerating a multiplicity of con- 
tributing factors which must first be 
explored for their independent effects 
(largely chemical and thermal) and 
then synthesized to arrive at an op- 
erating guide. It was announced at 
this session that the E.E.I. prime mov- 
ers committee is about to circulate 
an exhaustive questionnaire to round 
up these components for study. 

After sounding off by listing the 
various phases, T. E. Purcell cited 
a 1 percent per day loss (15 percent 
in 15 days) of capacity in a turbine 
due to deposits; he hoped for col- 
laborative action in attacking the 
matter of solids in the steam-generat- 
ing system. Copper is not considered 
by E. P. Partridge of Hall Labora- 
tories to be a cause of corrosion but 
rather an aecessory after the fact, 
but he encountered some dissent. 
With good deaeration, good scaveng- 
ing and low caustic content, the cor- 
rosion problem in high-pressure boil- 
ers is minimized. No one knows, he 
said, what actually deposits on tur- 
bine blades because the steam wash- 
ing modifies the character before it 
can be studied. Others focussed on 
the nature and relative degree of solu- 
bility in superheated and saturated 
steam. 


Scale 


New York City plants have no 
boiler problems with silica scale, but 
the amount is kept down because it 
causes trouble elsewhere, said W. E. 
Caldweil. The impracticable solution 
for the problem of solids is, he aver- 
red, to have twice as many boilers 
and run them at half-capacity. Nor- 
mally silica is at 20-30 p.p.m., but 
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no trouble is had up to 50. Partridge 
cited boiler silica concentrations up 
to 300 p.p.m. Ratio of silica to alka- 
linity is a criterion, said S. B. Appel- 
baum and W. A. Holmes concurred. 


Carryover 


Theories vary, said E. Mandel as 
to the mechanism of carryover, men- 
tioning the bubble-bursting, solution- 
in-steam, caustic and molten-salt hy- 
potheses. L. E. Hankison was not sure 
that Springdale’s 1,300-psi. boilers 
had not benefited from the sealing of 
rolled joints and handhole plates; 
silica was readily washed from a 50,- 
000-kw. machine (with some missing 
blades) which dropped from 44,000 
to 40,000 kw. because of deposits. 
S. E. Tray reminded that the turbine 
is disturbed only by what sticks to its 
blades and not by what is carried 
through. Raising of temperature 100 
or even 150 deg. at critical deposit 
points fosters re-solution and carry-off 
by means of a bypass valve admitting 
steam near a fourth stage; it can also 
be done by partly closing the throttle 
valve and opening others along the 
turbine. In answer to a query, Tray 
said the removal was not effected by 
cracking and flaking because temper- 
ature differentials are not great 
enough to result in sufficient relative 
expansions. Several demineralizing 
installations are being made for syn- 
thetic rubber plants, reported H. L. 
Tiger. Chairman Fellows commented 
on the fact that there had been little 
if any mention in the discussions of 
mechanical means for thwarting car- 
ryover. 


Blade Deposits 


Means for prevention of deposits on 
turbine blades were, in the opinion 
of B. O. Buckland, much more sig- 
nificant than means for removal. He 
had opened by classifying the deposits 
and mentioning that they occur 
mostly on convex surfaces and where 
the sharpest pressure changes exist. 
Why some adhere and others do not 
and what determines the location of 
the deposition are questions on which 
the E.E.I. study will concentrate, said 
5. F. Whirl. It will inquire into boiler 
design, operation, composition of de- 
posits, analysis of steam leaving the 
boiler, analysis of strainer accumu- 
lations and any factor deemed to have 
a controlling influence on’ deposit 
phenomena, C. B. Campbell called it 
an important national problem to 
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prevent boiler outages and losses in 
turbine capacities; he urged watching 
the stage pressure and other indica- 
tions of abnormal behavior. He cited 
caustic washing experiments by Con- 
solidated Edison, and the same prac- 
tice in American Gas & Electric plants 
was mentioned by W. L. Webb. 
The day of filling the drums with 
gimmicks to stop carryover appar- 
ently has passed, in the opinion of 
T. E. Purcell, and the day has ar- 
rived for getting a basic solution of 
the problems created by solids in 
boiler water. G. C. Daniels, like Pur- 
cell, has no deposits, no blowdown 
and no carryover except occasionally 
from evaporators. His attitude was 
“it is remarkable what common sense 
will do if you let Nature help you.” 


Turbine Supervisory 


Turbine supervisory instruments, 
now customary equipment on four out 
of five General Electric turbines, have 
been the means of averting several se- 
rious mishaps because of the warning 
their indication gave, said Messrs. 
J. S. Roberts and H. M. Dimond. 
In one instance of a 40,000-kw. ma- 
chine the eccentricity graph widened 
to a band and then suddenly the 
band shifted to a higher bracket. 
Preliminary inspection revealed noth- 
ing amiss, but reoperation showed 
further abnormal behavior; thorough 
inspection disclosed several broken 
buckets. In another instance (of a 
large turbine) the eccentricity, shell 
expansion and load were sensibly 
constant, but the vibration steadily 
grew in amplitude over several days. 
Starting after a shutdown, the ma- 
chine exhibited both high vibration 
and eccentricity. Inspection disclosed 
an ominous crack in the generator- 
field shaft, one that might well have 
ended in destructive failure. One 
utility keeps photostatic copies of 
starting-sequence records and, in 
conjunction with brief case histories, 
they are valuable in training new 
operators, analyzing machine _per- 
formance. 

More is at stake and more is to be 
gained by safeguarding expensive 
generating equipment and by expos- 
ing their whims, said C. B. Camp- 
bell of Westinghouse in expressing 
support for supervisory instruments. 
Previously C. C. Frank had explained 
that Westinghouse practice provides 
separate speed and governor-valve 
traces principally because the latter 
information is of primary interest to 
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men in the control room (G.E. prac- 
tice switches the speed record to one 
of cam shaft position after the ma- 
chine has been brought up to speed) . 

At Hell Gate station, said W. C. 
Holmes, there is a ground on field of 
one of the 160,000-kw. Brown-Bo- 
veri generators. Fear that a second 
ground would set up serious disturb- 
ances has prompted the application 
of a vibration recorder on a pedestal, 
tied in with relays to trip the field 
breaker. George Daniels (Common- 
wealth & Southern) surmised that a 
supercautious operator might be 
prompted by the examples in the Rob- 
erts-Dimond paper to begin starting 
a machine a few hours earlier just 
to be sure he would have it unmis- 
takably ready on time; later he in- 
quired and was told that such instru- 
ments could be fitted to G.E. ma- 
chines outstanding. Roberts an- 
nounced that supplementary differen- 
tial-expansion indicators have been 
added to recent installations and are 
available. 


Forced Circulation 


Although not yet loaded to capac- 
ity (because of factors external to it) 
the only forced-circulation boiler in 
American utility practice has closely 
approximated the design objectives. 
As reported by Clark, Rosencrantz 
and Armacost, full superheat is at- 
tainable at ratings substantially be- 
low the 480,000-lb.-per-hour maxi- 
mum operation, which has been since 
December 1. At the 425,000 rate the 
air-heater air by-pass damper is 70 
percent open. Modifications have been 
made to drum internals to correct 
carryover from main drum to dry 
drum under combined conditions of 
high level and high concentrations. 
One tube has failed due to defective 
metal; there was no evidence of over- 
heating. It has been necessary to re- 
place all the original oval rings in 
the bonnets of the principal valves in 
the circulating system with octagonal 
ones. There have been no leaks of 
welded joints, manhole covers or 
safety valve flanges. Indicated efh- 
ciency (by difference of loss) is 90.5 
percent at 425,000 lb. and West Vir- 
ginia coal of 18 percent volatile. In 
brief, the troubles which have arisen 
have not been such as to cause con- 
cern for the future. The boiler is 
higher in pressure and 85 percent 
larger in capacity than its European 
progenitors (see ELECTRICAL Wor Lp, 
August 23, 1941, page 570). 
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Mechanical Forces on Buses 


Due to Fault Currents 


Development of basic formulas for mechanical forces ex- 


erted on buses due to various currents, faults and bus 


configurations — D.C. component is considered in analysis 


STANLEY C. KILLIAN, Development and Research Engineer, Delta-Star Electric Company, Chicago 





BEFORE forces on buses can be cal- 
culated some short-circuit current 
value must be known. While network 
reduction and calculation is beyond 
the scope of this article, a brief sum- 
mary of the relative current possibili- 
ties in the three-phase, single-phase 
or line-to-line and __line-to-ground 
faults is given. These faults will be 
discussed without the use of sym- 
metrical components, but a short an- 
alysis using symmetrical components 
will also be included. 

Referring to the circuits of Fig. 1, 
reactance symbols are shown since 
impedance under short circuit will be 
composed almost entirely of react- 
ance. For these figures it is seen by 
inspection that: 





Is, = yooee three-phase fault (1) 
v3 E E 
Tete aa Pk 
for line-to-line fault (2) 
ees 
. Xm+Xi+X, 
for line-to-ground fault (3) 
In the above E = voltage to neutral, 
Xm = reactance to generator, X; = 
reactance of lines and connected 
equipment and X, = reactance to 
ground. 


Comparing equations (1) and (2) 
it will be noted that current flowing 
in the line-to-line fault is only 86 per- 
cent of that in a three-phase fault. 
This is correct for all transient cases, 
but not in the steady state. After the 
steady state condition has_ been 
reached /;» will exceed /3,. This can 
be explained in a simple manner only 
by using symmetrical components. 
When analyzed by symmetrical com- 
ponents the relations between the va- 
rious faults are not as simple as 
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shown by equations (1), (2) and 
(3), but in general are correct. 

If we are solving for initial cur- 
rents, X,, will be the machine sub- 
transient reactance (ordinarily desig- 
nated as X,) and Xz is all the react- 
ance (such as reactors, transformers 
and lines) between generator and 
fault. After X;, is reduced to the gen- 
erator kva. base, it is added to X» 
and the sum substituted in the fol- 
lowing formula for X to obtain short- 
circuit current: 


100 
I short circuit = Itai toad — = 
rt t ll load % X 
1 
Trott nd X Der unit @ 


Warning on D.C. Component 


Remember that in computing short- 
circuit currents in networks the sub- 
transient reactance of rotating ma- 
chinery is used and the amperes ob- 
tained by equation (4) are r.m.s. 
symmetrical and contain no d.c. com- 
ponent. This must be added to the 
calculated value. On the other hand, 
if the network is solved for a re- 
actance in percent and current is 
read from a set of decrement curves, 
amperes obtained will be asymmet- 
rical and will include the d.c. com- 
ponent. In passing the information 


on to others, it should be stated what 
the value is or how it was obtained. 
This d.c. component can produce 
an instantaneous peak two times as 
large as a symmetrical current peak, 
if the fault occurs when the voltage 
wave is passing through zero. By 
using this maximum condition it can 
be proved that for practical purposes: 


r.m.s of composite wave -~ 173 
r.m.8. of a.c. wave q 

i“ peak value of composite wave “ 
r.m.s. value of composite wave 


This relation can be used to find 
the maximum possible r.m.s. value 
of the composite wave if the r.m.s. 
of the a.c. component is known. How- 
ever, the relation is theoretically ap- 
plicable only immediately after short 
circuit before the decrements set in. 
Some decrement will be present, even 
in the first half-cycle peak. On the 
other hand, generator overexcitation 
will tend to increase wave amplitude. 
Since these factors oppose each other, 
it is reasonable to suppose that the 
ratio is approximately correct. Their 
use makes bus calculations conserva- 
tive. For voltages of 5,000 and less 
the d.c. component may decay greatly, 
even in the first half-cycle due to a 
smaller reactance to resistance ratio. 


1.63 





FIG. 1—Basic circuits for (a) three-phase fault, (b) line-to-line fault and (c) line-to-ground 
fault 
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Changing connections from star to 
delta on identical generators or trans- 
formers will not change the ratio, 
0.866, between /3, and [1p as given in 
equations (1) and (2). If the fault 
current for the star /3, is considered 
as unity, the star /;, will be 0.866, 
the delta /3, will be 1.73 and the delta 
I,» will be 1.5. This value of 11) holds 
only for a fault at the generator or 
transformer terminals. If line react- 
ance is included in the fault, J; will 
have a value less than 1.5. The ratios 
0.866:1 and 1.50:1.73 are equal. 

Synchronous and induction mo- 
tors should also be considered, since 
these supply current to the fault dur- 
ing the transient period. 


Symmetrical Components 


Approaching the problem by the 
use of symmetrical components, we 
obtain 


<= 


E = 
Th, = ® (5) 

v3 E 
h,= si (6) 

3 E 
uF thee = 
where E = voltage to neutral, X¥; = 
positive sequence reactance, X2 = 
negative sequence reactance, X9 = 
zero sequence reactance. Machine, 


line and connected equipment react- 
ances are added together in their 
proper sequence values and grouped 
in X,, Xo and Xo. Formulas (1) and 
(5) are identical, since only positive 
sequence currents flow in a symmet- 
rical fault. 

Considering the line-to-line fault, 
we know the negative sequence re- 
actance of a generator is approxi- 
mately equal to its subtransient react- 
ance. Therefore, for initial condi- 
tions, from equation (6) and since 
negative sequence reactance equals 
positive sequence reactance in non- 
rotating equipment, 
v3 E E 
— 0.866 x, (8) 

This is identical with equation (2). 
For the steady-state condition, with 
the fault at generator, X2 in equation 
(6) will be smaller than X, and /;, 
larger than J3,. With steady state 
conditions and the fault far from the 
generator, outside reactances may so 
far outweigh the difference between 
positive and negative sequence re- 
actances in the machine as to again 
approach equation (8). It can be 
seen from equation (7) that a small 
X, (such as a fault near the genera- 


(Inital) I; = 
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C=+1 93181 
Time't;' point of S value a 
Mmaximurn force; 
180° after fenilt 


oC axis after 
fau!t «409659 Ip 


oA ars after__—- 
fault=-0.2588 Ip 


08 axis after 
Fau/t =-0.707IIp 


oA=-0.5176 Ip 
net value at 
time ‘t’ 


oA= +0.2588. 
B= +0.7071 
oC= +0.9659 


FIG. 2—Maximum force condition for three- 
phase flat bus 


-O.5176I p ~14142Ip +1.9318I p 





FIG. 3—Net instantaneous current values 
in three-phase flat bus at time “t.” 


tor) will produce an /, larger than 
Izy. A fault far from the generator 
may produce a large Xo and a rela- 
tively small J,. The relations between 
X, and X, will vary the value of J, 
as they do /4p. 

From the basic formula for the 
force between the two parallel wires, 


F= att dynes per centimeter (9) 
Where 
d=center-to-center spacing of wires in 
cm. i,, i,—current in each wire in 
abamperes 
we obtain 
54P 
F = 10 D (10%) pounds per foot (10) 
Where 


current per wire in amperes (going 
and return currents assumed alike). 

D =center-to-center spacing of wires in 
inches. 


Conductors will attract each other 
if carrying like currents and repel if 
carrying unlike. This formula is ap- 
plicable to d.c. buses exactly as in 
equation (10), where 7 is peak cur- 
rent delivered immediately after short 
circuit by the connected generator 
capacity and whatever motor feed- 
back can be delivered by connected 
machines. 

The calculation of forces set up by 
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alternating currents is somewhat com- 
plicated by the fact that the force is 
cyclic in nature and a variety of con- 
ditions may arise due to a single- or 
three-phase fault. The use of peak 
value of the first half-cycle of the cur- 
rent wave makes a sound, sensible 
basis on which a set of formulas can 
be developed. 

The theory of natural frequency of 
vibration of the bus itself and possi- 
bility of resonance with a.c. fre- 
quency(*) has received some atten- 
tion. If resonance should occur, very 
great forces might result. This 
method not only involves data on 
buses, but clamps, insulators, bases 
and structures which would be prac- 
tically endless for all possible com- 
binations but introduces a cumber- 
some calculating procedure. The pos- 
sibility of large forces due to res- 
onance is small and values calculated 
by the peak of the wave method usu- 
ally exceed those found by the res- 
onance method, 

Forces calculated by the following 
formulas are based on peak value of 
current during the first half-cycle. 
This gives the maximum force as suc- 
cessive peak currents are smaller due 
to various decrements. Part of this 
instantaneous force will be absorbed 
by the inertia of the bus system, so 
a safety factor is naturally present. 


Single-Phase A.C. Fault 


In the case of a symmetrical short 
the peak of the wave is twice the 
r.m.s. value. For a single-phase or 
line-to-line fault (currents in both 
wires in phase), equation (10) re- 
duces to 
5.4 (V2I)? _ 108P 


= D0) #D (id) 


pounds per foot 
(11) 

Where / is the r.m.s. symmetrical 
current value. 

For the asymmetrical fault, if the 
r.m.s. symmetrical value is given, 
equation (10) becomes 

5.4(2(V 21D}? _ 43.2 12 pounds per 
= —D 0") = D (io) foot (12) 
Where / is the r.m.s. symmetrical 
current value. 

If the r.m.s. asymmetrical value is 
given, equation (1) becomes 
_ 5.4 (1.63 I)? 14.47? 

D (10%) 


F 


D(10") 





pounds per foot 

(13) 

Where / is the r.m.s. asymmetrical 
current value. 





* "Mechanical Stresses in Busbar Supports dur- 
ing Short Circuit," O. R, Schurig and M., F. Sayre, 
Journal A.1.E.E., April, 1925, page 365. 
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The usual three-phase bus arrange- 
ment is a flat configuration with 
equally spaced conductors side by 
side. In Fig. 2 suppose phase A to 
be leading B by 120 deg. and C by 
240 deg. It can be proved mathemat- 
ically (+) that the maximum possible 
force will be impressed on B. The 
short circuit must occur 45 deg. after 
zero current value in phase B. The 
maximum force will then occur 4 
cycle after the instant of short cir- 
cuit. Any other combination of cir- 
cumstances, such as choosing the in- 
stant of fault when phase B is a max- 
imum, gives a smaller force than the 
specified condition. 





t ‘Forces on Conductors during Short Circuit," 
W. A. Tripp, Electric Journal, Vol. 34, December, 
1937, page 493. 
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NOTE: Single-phase notation indicates either a single-phase system 
or a line-to-line fault on a three-phase system. 
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Fig. 2 illustrates this maximum 
force condition. Call the peak value 
of the a.c. symmetrical wave /,. At 
instant of short circuit B will have 
the value +0.7071/,. A will be 
+0.2588/, and C —0.9659/,. Their 
instantaneous, transient d.c. values 
will be the negative of the above 
amounts as shown in the figure. At 
180 deg. after short circuit a.c. values 
will be shown and total values of the 
composite waves will be as noted to 
the right of the figure. These values 
are also shown in Fig. 3 and both 
currents A and C tend to force con- 
ductor B to the left. As currents are 
not alike here, we cannot use /?, but 
must make use of J; X Je. By mullti- 
plying current A by B and B by C 
and adding the results (forces on B 
































Force on 


Meximum F, in 
Conductor 


pounds per ft. 
(D in inches) 
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both to the left) we can substitute in 
equation (10) and obtain 
Fe 18.7 I, a 37.47 

D (10°) =—D (10") 
Where / is the r.m.s. symmetrical 
current value. 

The maximum force obtainable 
then, from a three-phase fault, is 86.6 
percent of that from a single-phase 
fault (12), where the currents are 
alike. On the same system the cur- 
rents for the three-phase and single- 
phase faults will be different, which 
makes the three-phase fault forces 
the larger. 

A symmetrical three-phase fault is 
an impossibility, as the three currents 
are 120 deg. out of phase, and no 
time can be selected when all three 
are zero. 

If the r.m.s. three-phase asymmet- 
rical value is given, equation (13) 
becomes 
14.4 (0.866) I? = 12.5 I? pounds 

D (10°) D (10°) per foot 

Where / is the r.m.s. asymmetrical 
current value. 


pounds per foot (14) 


P< (15) 


Tabulated Summary 


The accompanying table summa- 
rizes the various forces which may 
occur due to various currents, faults 
and bus configurations. Forces on 
outside conductors of a three-phase 
flat and triangular configurations are 
included. The single-phase notation 
indicates either a single-phase system 
or a line-to-line fault on a_ three- 
phase system. 

All formulas are theoretically cor- 
rect only for a thin round wire. Actu- 
ally the error is small regardless of 
conductor contour if the largest di- 
mensions of the conductor is less than 
the center-line distance between 
phases. With narrow bars and small 
phase spacing, a correction factor 
must be applied. A set of curves for 
determining this factor have been 
prepared by Dwight.t 

In the majority of cases forces on 
buses can be analyzed by considering 
long, straight, parallel conductors. 
When bends, crossovers, etc., must 
be considered, no simple formula is 
available to determine resultant 
forces. Curves have been developed 
for various bus configurations from 
which these forces can be read.(§) 


t''Repulsion Between Strap Conductors," H. 8 
Dwight, "Electrical World,"’ Vol. 70, September 
15, 1917, page 522. 


, eae Forces on Conductors With 
Bends, Short Lengths and Crossovers,’ ©. W. 
Frick, G. E. Review, Vol. 36, May, 1933, page 232 
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Suggestion System Holds 
Employee Interest 


Thirty-year experience proves that success depends on 


maintained interest of management, activity and continu- 


ously demonstrated to show that participation is mutual 


H. B. LANKFORD, Pennsylvania Water & Power Company, Baltimore, Md. 
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WILL A SUGGESTION system work 
in an electric utility operating organi- 
zation? Will it effectively serve the 
double purpose of increasing the in- 
terest of employees in their work, 
and of bettering economy of opera- 
tions ? 

The experience of the Pennsylva- 
nia Water & Power Company over a 
period of thirty years justifies an 
affirmative reply to these questions. 

Since the organization of the com- 
pany in 1910, it has been the convic- 
tion of the management that the men 
who spend their daily lives operating 
and maintaining the company’s 
power plants are in a good position 
to offer valuable suggestions for im- 
proving operation, maintenance and 
safety practices and procedures, as 
well as increasing the economy and 
reliability of service to customers. 

It was with this idea in mind that 
in January, 1913, a suggestion system 
was inaugurated by the late Frederick 
A. Allner, at that time general super- 
intendent of the company. 


Started Small 


In 1913 the company was a com- 
paratively small organization, operat- 
ing a hydro-electric plant on the 
Susquehanna River at Holtwood, 
having six units, and a two-circuit 
high-tension transmission system to 
a substation in Baltimore. When the 
Suggestion system was started only 
the members of the operating force 
at Holtwood were eligible for prize 
awards. Later in the same year the 
Holtwood maintenance and the Balti- 
more substation operating and main- 
tenance men were included. In the 
early 1920’s additional transmission 
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lines were constructed to Lancaster, 
Coatesville and York, including a sub- 
station at York, at which time the 
system was extended to include the 
transmission lines, the York substa- 
tion and the construction department 
workmen. 

The supervisors and foremen are 
in a better position, through their 
contacts with the management, to put 
their ideas across than are the ordi- 
nary workmen, who normally do not 
have such contacts. For this reason 
supervisory employees were excluded 
from the system. 


Expanding Value 


In 1925 a steam-generating station 
was constructed at Holtwood, and it 
was considered that the suggestion 
system for the hydro station had 
been of sufficient value to warrant 
extending it to include the steam plant 
employees. Usually there is a fertile 
field for suggestions during the first 
few years of operation of a new plant. 
For this reason it seemed unfair to 
put the employees under the old sys- 
tem in competition with those under 
the new system. Therefore, a sepa- 
rate division was inaugurated in 1926 
for the steam plant only, and is still 
operating. 

A third division was started for the 
Safe Harbor plant in July, 1935. 
Up until this time the suggestion com- 
mittee consisted of the superintendent 
of stations, the chief operator, the 
assistant chief operator and the chief 
electrician at Holtwood, the chief 
operator and the maintenance fore- 
man at the Baltimore substation. 
Sufficient copies of the suggestions 
were made for distribution to the 
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members of the committee, who 
studied them and rated them accord- 
ing to their idea of value. These 
ratings were then sent to the super- 
intendent of stations, who analyzed 
the ratings and issued awards ac- 
cordingly: 


Improved Organization 


It was felt that the three divisions 
warranted a change in administration 
whereby closer attention could be 
given to suggestions, and at the same 
time relieve the various men in the 
operating department of this addi- 
tional work since their other duties 
had been increased by the growth of 
the power system under their juris- 
diction. 

The suggestion system, as it stands 
today, seeks mainly to secure the 
benefit of worth-while ideas of em- 
ployees, to stimulate their hearty 
cooperation, to increase their interest 
in their work by making them feel 
that they play a part in shaping cer- 
tain policies of the company and to 
get an idea of their ability for wider 
responsibility and advancement. 

As stated above, the system consists 
of three divisions: 


(a) Holtwood hydro plant, including 
Baltimore and York substations, and all 
transmission lines. 

(b) Holtwood steam station and river 
coal production. 

(c) Safe Harbor plant, including Cone- 
stoga substation. 

The construction and load dispatching 
departments are included under the divi- 
sions to which their submitted suggestions 
refer. 


Prizes are awarded bimonthly. If 
the suggestions warrant it, each divi- 
sion receives one first prize of $10, 
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one second prize of $7 and five third 
prizes of $4 each. 

At the end of the suggestion year 
all the suggestions that have received 
awards during the year are reviewed 
and further prizes may be awarded 
for the best three suggestions of the 
year in the combined divisions, con- 
sisting of one first prize of $50, one 
second prize of $25 and one third 
prize of $10. The judges reserve the 
right to withhold any or all prizes 
if, in their opinion, the suggestions 
do not merit them. 


Scope of Suggestions 


Suggestions may refer to design 
and construction of equipment, oper- 
ating, maintenance or load-dispatch- 
ing methods, service to customers, 
safety, increased economy in generat- 
ing power; saving in time, labor or 
material; avoidance of waste, elimi- 
nation of unnecessary red tape, etc. 
Suggestions need not be limited to a 
man’s own particular work, but may 
refer to other parts of the property 
and to the work of other men or de- 
partments. Suggestions, however, 
should not include matter which 
properly belongs to a trouble report, 
which is a form sheet designed for 
use when repairing equipment in a 
routine manner. 

Suggestions for improvements in 
working and living conditions are 
welcome; they are referred to the 
proper department for careful con- 
sideration, and if they have sufficient 
merit they are carried out; such sug- 
gestions are, however, not entitled to 
prize awards. 

Suggestions are presented in writ- 
ing on standard size (814 x 11) white 
paper, accompanied by necessary 
sketches; they are addressed to the 
secretary of the suggestion committee 
and signed by the full name of the 
contributor. They are dropped in 
the suggestion box or forwarded di- 
rectly to the secretary of the commit- 
tee. Suggestion boxes are emptied 
weekly and their contents forwarded 
to the secretary. 

To pass on the suggestions and de- 
termine the awards a committee is 
selected yearly for each of the three 
divisions; each committee consists of 
three judges: 


(a) The local station supervisors at Holt- 
wood Hydro, Holtwood Steam and Safe 
Harbor, respectively. 

(b) A member of the operating staff at 
Baltimore. 

(c) A member of the engineering staff 
or test department. 
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Judges under (b) and (c) are rotated 
annually as determined by the management. 

The committee for the special an- 
nual awards mentioned above consists 
of all the judges for the three divi- 
sions. 

The suggestion committee has a 
permanent secretary common to all 
divisions. His main duties are to: 


(a) Acknowledge receipt of the sugges- 
tions to the individual contributors. 

(b) Study each suggestion and correlate 
it with improvements then under considera- 
tion and with similar suggestions con- 
tributed on previous occasions, etc. If the 
suggestion is not clear, he discusses it ver- 
bally with the author in order that he may 
get a clearer understanding of the details 
involved. 

(c) Secure the views of the engineer, 
station supervisor or other persons most 
competent to pass on the value and prac- 
ticability of the suggestion. 

(d) Forward copy of the suggestion with 
his comments and explanation to the 
judges. 

(e) Call a meeting of the committee at 
the end of each suggestion period for de- 
termination of awards and arrange for spe- 
cial meetings when warranted by the im- 
portance or timeliness of a suggestion. 

(f) Notify the treasurer of the awards 
made and arrange for suitable posting on 
the company’s bulletin boards. 

(g) Follow up the disposition of the 
suggestions. 

Proper records of all suggestions 
are kept at the station where they 
originated and in the central file in 


the office of the permanent secretary. 


Needs Continuing Attention 


Getting back to the first question— 
and this is important—no suggestion 
system will function automatically in 
any organization. No matter with 
what fanfare and enthusiasm a system 
is started, it cannot be given sufficient 
momentum to carry on without con- 
tinuous intelligent participation of 
the management. Success depends on 
the manner of receiving and judging 
suggestions, as well as on the offering 
of them. Any evidence of slackening 
of interest on the part of management 
is quickly reflected by the same 
manifestation on the part of the 
employees. 

Employees must be made to feel 
that their ideas are valued by the 
management, and that every sugges- 
tion they make will be given thorough 
consideration. The only requirement 
for consideration that the committee 
should make of the contributor is 
that he believes that he has a good 
idea. He is not necessarily supposed 
to do the engineering for the execu- 
tion of his idea, but should give his 
reasons why he thinks the idea should 
be carried out. The person adminis- 
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tering the suggestion system should 
encourage contributors to talk over 
with him ideas that they might have 
regarding suggestions they want to 
submit, as well as suggestions they 
have submitted, but which for some 
reason have not been carried out. 

It has been the experience of the 
writer that most of the contributors 
readily accept explanations as to why 
suggestions were not carried out and 
feel much better about it after dis- 
cussing them and airing any griev- 
ances they might have. A contributor 
is, as a rule, interested in the sug- 
gestion being executed, as well as in 
the award which he receives for it, 
and is not satisfied if he receives an 
award but the suggestion is not 
executed. 


No Supervisor Resistance 


So-called “foreman resistance” is 
a drawback to any suggestion system. 
The Pennsylvania Water & Power 
Company’s system has been in opera- 
tion long enough and has been backed 
sufficiently by the management that 
this difficulty is practically non- 
existent. In fact, it is believed that 
practically every foreman in the 
organization is sufficiently interested 
to help the men under him develop 
ideas for presentation to the sugges- 
tion committee. They do not feel that 
any suggestion presented is a reflec- 
tion on them for not having conceived 
the idea. To discourage such a com- 
plex the foreman should never be 
censured along these lines, regardless 
of how obvious a suggestion might 
seem to have been. 

As to employee interest, some 450 
Pennsylvania Water & Power Com- 
pany and Safe Harbor Water Power 
Corporation employees are eligible 
for suggestion awards. Of the num- 
ber eligible—293 men—about 65 per- 
cent offered suggestions during the 
period of July, 1935, to December, 
1941, and 182 of them received one 
or more of 587 awards. Suggestions 
presented in the period numbered 
4,355, or an average of 670 per year, 
or nearly fifteen per contributor, and 
around 21/4 per suggester per year. 
Of the total number of suggestions 
offered 40 percent concerned safety, 
44, percent improved operation, 10 
percent improved maintenance and 
the remaining 6 percent related to 
miscellaneous subjects. 

Naturally, some men are more 
prolific of ideas and see opportunities 
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for improvement more readily than 
others. This condition appears in the 
record of suggestions per man. One 
stands in first place with 208 sugges- 
tions, the next highest with 170, then 
the following groups: Four, each 
making 100 to 150; 15, each making 
50 to 100; 25, each making 25 to 50; 
180, each making 25 to 25, down to 
the last group of 67 making one each. 


Benefits From Suggestions 


As to the next question—Will sug- 
gestions help to better economy of 
operation?—it is not easy to answer 
this in actual dollars and cents. An 
analysis of some of the best sugges- 
tions strongly indicates that the sys- 
tem more than pays for itself in im- 
proved economy, although no effort 
has been made to analyze all sugges- 
tions as to their net savings to the 
company. The following suggestions 
seem to bear out this statement: 


Coal Saving 


1. The company produces fine anthracite 
coal dredged from the Susquehanna River. 
The reclaimed coal is partially dewatered 
by a drag conveyor dragging the coal from 
a sump up an incline and dropping it into 
coal cars for delivery to the pulverizing 
plant or storage pile. When the coal is 
dropped into the cars an appreciable 
amount of water goes over with it and seeps 
through the coal and out the dump gates 
of the cars. What appeared to be a very 
small quantity of coal went out with the 
seepage water and was lost. A suggestion 
was presented to build an inexpensive sump 
into which the cars would drain, letting the 
coal settle out and disposing of the water 
over the sides of the sump. This resulted 
in the saving of approximately 50 tons of 
coal per week. 


Improved Coal Cars 


2. Trouble was experienced in unloading 
fine river coal from the railroad cars used 
for transporting it from the washing plant 
to the pulverizing plant. The fine coal 
would not flow readily down the sloping 
bottoms of the coal cars, due mainly to 
protruding rivet heads on the sloping sur- 
faces. In order to make the coal slide it was 
necessary to expend considerable labor in 
pushing it down the slopes or to shake the 
cars with the dinkey engine used to pull 
them. The latter method seemed to be the 
one preferred by the workmen. This re- 
sulted in excessively high maintenance on 
the dinkey. It was suggested that the slop- 
ing bottoms of the coal cars be covered 
with galvanized sheet iron. This procedure 
practically eliminated the necessity of hav- 
ing to shake the cars and greatly reduced 
the maintenance of the dinkey, as well as 
some labor in pushing out the coal that 
could not be dislodged by shaking. 


Saves Water 


3. The practice of keeping waterwheel- 
riven exciters running during low flow 


periods, when the hydro plant was not gen- 
vt power, was carried over from the 
ays 


before extensive interconnections of 
ns, in order to insure excitation in 
starting up the plant. Motor-driven exciters 


Were available at the plant. After intercon- 
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nections were established, it was suggested 
that the waterwheel exciters be shut down 
when the hydro station was not generating, 
and that motor-driven exciters drawing 
power from the tie lines be used. This saves 
water in storage for use during peak hours 
when the incremental steam rate is high, 
and also reduces the required steam capac- 
ity on the line on peak loads. 


Fuel Economy 


4. In the steam plant make-up water is 
produced by evaporators which draw their 
steam for evaporating the water from one 
of the bleeders on the turbines. The evapo- 
rated water in the form of steam is con- 
densed by passing it through a feedwater 
heater, thus recovering the heat to raise the 
feedwater temperature. The make-up water 
required is such a small quantity that it is 
necessary to run the evaporator only for 
short intervals. It was suggested that the 
bleeder normally used for evaporation be 
so piped that the bled steam could be used 
for increasing the feedwater temperatures 
when the evaporator was not in use. Rough 
calculations indicated that this would save 
the equivalent of about three tons of pre- 
pared fuel per day. 


The above suggestions represent 
estimated savings of well over $6,000 
per year and are savings which repeat 
themselves. 

Many other suggestions of actual 
value, but which are not so simply 
analyzed, are received. Those con- 
cerning improved maintenance can 
be analyzed roughly ‘as to their sav- 
ings, but those concerning safety are 
very difficult to analyze and are more 
of the nature of insurance than of 
actual saving. If the carrying out of 
a safety suggestion results in the sav- 
ing of a life it is of inestimable value. 
The trouble is, however, that it is 
never known whether an accident 
would have occurred had not certain 
precautions been taken. 

Certain maintenance suggestions 
result in a saving to the company, but 
since they do not repeat themselves 
at such frequent intervals as do the 
operating suggestions, it is harder to 
estimate their value. This is exem- 
plified by the following suggestions: 

Less Maintenance Time 


1. One of the large coal dryers in the 
coal preparation plant was installed with 
babbitted trunnion bearings under the main 
dryer. When these bearings became worn 
it was necessary to jack the dryer shell up 
quite a distance to permit the trunnions to 
be removed in order to rebabbitt them. It 
was suggested that bronze bushings be pro- 
vided to replace the bearing babbitts. This 
has reduced the replacement time of these 
bearings upon renewal from 32 man-days 
with a four days outage on the dryer to 
about one fourth in man-power and time. 


Easier Turbine Maintenance 


2. The hydraulic turbines at Safe Harbor 
are of the Kaplan adjusted-blade type. 
There is a packing gland on the shank of 
each blade where it enters the turbine hub. 
The metal segments holding the packing in 
place were secured by ;{-in. screws. After 
the screws remained in place for a con- 


12, 1942 


siderable period, some of them were hard 
to remove and resulted in the slots in the 
screws becoming damaged, making them 
still harder to remove. It was suggested 
that hex-head bolts be provided to replace 
them. This resulted in a considerable sav- 
ing in time, even in removing the undam- 
aged screws, and in addition made it much 
easier to estimate the time required to 
remove the segments. The latter is im- 
portant in operating hydro plants on a 
river of widely varying flows, because it is 
essential to be able to return a unit to 
service on short notice in the event of 
sudden increases in flow. 


There is nothing unusual claimed 
for this particular suggestion system. 
The awarding of bimonthly fixed 
prizes with yearly prizes in addition 
has the advantage of rather prompt 
reward for good suggestions, and at 
the same time keeps the contest spirit 
alive in the hope of winning the yearly 
prize. The fixed amount of the 
awards relieves the suggestion com- 
mittee of the responsibility of deter- 
mining the exact value of the sugges- 
tions for awarding prizes amounting 
to a definite percentage of the net 
savings. 


Competent Consideration 


The judges, being selected from 
the engineering department, the oper- 
ating superintendents in the field and 
the operating office, represent a good 
cross-section of the company, and 
their meeting in a group insures the 
consideration of suggestions from 
several different angles. The secre- 
tary of the system makes it a point 
actually to look at the subject matters 
of all suggestions in the field and to 
discuss them with the suggesters, 
where possible, and with others who 
should be in a position to know most 
about them. His recommendations 
to the committee are based on these 
discussions and his observations. 

It is hard to establish a suggestion 
system which does not have certain 
weaknesses which gradually appear 
as time goes on. Even in a particular 
field, such as the utility field, a sys- 
tem that would work well with one 
company would not necessarily work 
as well with another. It is believed, 
however, that suggestion systems 
handled properly are of much value 
both to the company and to the em- 
ployees, and can be made more so, 
especially at this time when any sav- 
ing of labor and material and any 
improvement in safe working condi- 
tions is a direct contribution to the 
war effort. Suggestions for pure con- 
venience requiring the use of strategic 
materials should be deferred at this 
time. 
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Industrial Production’s 


Electrical Aids 


Ways and means to increase effectiveness of produc- 


tion operations by improvements and enlargements in 


the provisions and in the applications of electricity 


L. F. STONE, Engineer, Newark, N. J., Office, General Electric Company 





INDUSTRY is on the spot! It needs 
more and still more production, with 
less spoilage and wastage, less labor 
and material per unit, greater accu- 
racy and closer tolerances, with 
quicker inspecting and testing meth- 
ods, At the same time it is faced with 
less available skilled labor, new de- 
signs, more outside interference and 
red tape, and, above all, the pressure 
of an all-out-war. 

To meet this challenge requires the 
immediate marshalling of the avail- 
able new developments and the re- 
view of developments throughout the 
industry so that the best immediate 
solution to the new problem can be 
made. Some of the problems may be 
electrical in themselves, but many 
others involve the use of electricity 
as an aid in the machine drive or in 
the process. 


Power Supply 


To help along the increasing and 
widening of use of electrical resources 
it is profitable to examine industrial 
operations and conditions to deter- 
mine where and how they can be 
applied. Such examination of indus- 
trial operations, to be productive of 
benefit, must be done in knowledge 
of the problems to be recognized and 
of the electrical means of their solu- 
tions. Looking at the matter in this 
light, effort was made to set up in as 
specific terms as possible a statement 
of how to look at industrial opera- 
tions and conditions in the purpose 
of improving them by electrical 
means. Here is the statement, pre- 
sented in a series of suggestions and 
questions. It is capable of great ex- 
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TRANSFORMERS self-cooled by non-inflammable liquids and placed near centers of 
load permit savings by use of higher voltage primary lines 


pansion of detail. It is incomplete. 
Any competent electrical engineer in 
industry or any intelligent power 
sales engineer can undoubtedly add 
much to it, particularly in reference 
to his own field. 

Is the electric distribution system 
adequate to all points of energy use? 

Check—Sizes of conductors; trans- 
formers and conversion equipment; 
sizes and interrupting capacities of 
breakers and switches; check extent, 
arrangement and flexibility. 

Many plants have outgrown their 
distribution systems and some of the 
following solutions may apply: 


A. Voltage—Change from 220 to 440 
volts or higher, using the same conductors 
and possibly the same transformers. 

Consolidate separate 220-volt power and 
110-volt light feeders to supply combined 
120/208-volt light and power load. 

Improve regulation by use of auto-trans- 
formers or induction regulators, utilizing 
full ampere capacity of copper on long 


runs, 
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B. Motors—Use synchronous motors 
where possible, and select induction mo- 
tors for higher loadings to improve power 
factor and save strategic materials. 


C. Capacitors—In many cases, merely by 
improving the power factor of the load, 
with the addition of capacitors (static con- 
densers), the present transformers and 
feeders are able to carry 50 percent addi- 
tional useful kilowatts. 


D. New Conductors—In these days the 
old conduit and cable distribution method 
is being carefully scrutinized because of 
the scarcity of copper and steel. Certain 
methods have been perfected for running 
open cables with high-temperature insula- 
tion which will allow the necessary copper 
to carry the maximum amount of current. 
This saves both copper and the steel nor- 
mally used in conduit. 

Similarly, to meet the shortage of rub- 
ber, synthetic insulations which have been 
on the market for some years are finding 
much greater use. Among these are the 
thin-wall insulation conductors which al- 
low more copper to be drawn in existing 
conduits. 


E. Distribution Methods — Where the 
power system is definitely overloaded oF 
large new blocks of power must be added, 
extensive revision or complete redesign 
of the electrical distribution may be advis- 
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able. Modern developments in this field 
provide many alternatives to fit particular 
conditions for best efficiency and economy. 
Transformers cooled directly by air or by 
non-inflammable liquids which may be in- 
stalled near the loads allow the savings 
from the use of higher voltage lines to be 
realized. Various forms, adaptations and 
combinations of radial and grid distribu- 
tion systems are thus made possible of 
industrial application according to the cir- 
cumstances of the particular case. 


F. Portable Supply Points—In plants 
where the heavy demand for power may 
move from one section to another, such as 
shipyards with heavy welding loads on the 
shipways, portable transformer and associ- 
ated equipment assemblies mounted on 
trucks or skids, bring the necessary power 
to the job with flexibility and minimum 
investment in equipment. 

G. Adequate Interrupting Capacity— 
While dangerous short circuits seldom oc- 
cur, they are always possible. In many 
plants the oldest sections of the distribu- 
tion system, designed for the small trans- 
formers originally installed, are “dyna- 





TUMBLING BARREL is gear-driven by totally inclosed fan-cooled gear motor with disk brake (left). 
with controlled atmosphere; product requires no cleaning before delivery to next operation (right) 


mite” now. Segregation and group feed 
through adequate breakers may prevent 
a costly shut-down and possible loss of life 
tomorrow. 


Machine Drives 


Check adaptability of motor char- 
acteristics to the load: 

The right motor, involving wide 
speed range, multi-speed, gear head, 
or high starting torque saves time and 
kilowatts. 

Check mechanical features of the 
motor: 

Special insulation, inclosure or 
bearings, will cut down maintenance 
and idle time. 

_ Check motor control for conven- 
lence, protection of motor, and de- 
pendability. 

Check kinds of drives. 

In considering this subject, where 
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motors and their control are a vital 
part of every machine process, let 
us look at some problems and their 
solutions: 


A. Individual Motors—In some plants 
old belt and group drive arrangements 
still exist, in applications in which greater 
economy and better performance could be 
realized by individual drives. Conversely, 
in instances where diversity of machine 
uses and constant speeds of machines per- 
mit it, considerable economies in numbers 
of motors and in wiring may be attained 
by changing from inidvidual to group 
drives. By the use of individual motors, 
each machine is independent in its oper- 
ation, both in hours and operating speed, 
and with its individual protection, the 
failure of the drive of one machine does 
not affect the others. Further, with indi- 
vidual drives wider speed ranges can be 
secured by use of wound-rotor motors, 
generator voltage control (speed variator) 
or electronic controls. As an example, with 
electronic control, a large boring mill 
installation provides constant cutting speed 


over a wide range in diameter of the cut- 
ting circle, with no gear shifting and 
little attention from the operator. Output 
goes up by 25 percent. 


B. Convenient Control—The day is pass- 
ing when the plant electrician had to go 
through the plant and start each motor 
with a hand starter and the “know how”; 
still, too many machine operations are de- 
layed because of inconvenient wall switches 
or push buttons. Modern machine tools 
are designed for convenient control. Sim- 
ilar equipment applied to the older mod- 
els would soon pay off such expense by 
increased production. And don’t forget the 
maintenance man—he will do a better job 
quicker, if he has a bit more space to 
work in. 


C. Automatic Operation—In many plants, 
automatic operation of a group of ma- 
chines by process timing allows one oper- 
ator to tend several machines. As an ex- 
ample, a group of grinders in a roller 
bearing factory has a set-up in which one 
operator tends five machines, only putting 
in and taking out the work. The grinding 
time is controlled by adjustable process 
timing. 
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D. Synchronizing Allied Processes— 
Where one or more conveyors feed to a 
single process, automatic control, either 
by starting or stopping, or by speed con- 
trol of the driving motors, allows a con- 
stant ratio between these feeders, or alter- 
nate operation of feeders, to keep a con- 
tinuous load on the following step in the 
process. Examples of this range from sim- 
ple overhead control on a feeder for a 
grinder, preventing choking the grinder, 
all the way to automatic balancing of two 
or three materials being fed into mixing 
kettles. 


E. Sequence Control—By means of tim- 
ers and interlocks, the whole operating 
sequence of a machine can be made auto- 
matic or semi-automatic, which results in 
a greater uniformity of product and a 
saving in time and wastage. A good exam- 
ple of this is in the plastic molding machine 
where several combinations of heat, tem- 
perature and time can be set up in a 
completely automatic sequence in turning 
out a single unit of product. 


F. Mechanization for Safety and Ease of 
Operation—This can best be illustrated by 


Electric rotary hearth furnace 


two examples! The first is the control of 
clutches on punch presses by remote-oper- 
ated solenoids. The solenoid cannot engage 
the clutch to operate the press until both 
hands of each operator are free from the 
machine and busy operating push buttons 
located at safe points. A second example 
is the use of solenoids or thrustors to re- 
place foot treadles, relieving fatigue and 
increasing production. 


G. Plug or Dynamic Stop for Safety and 
Speed—In many operations time is lost 
while the machine slows down. An elec- 
trically controlled brake or electric brak- 
ing of the motor saves time at this point. 
There is also the possibility of using this 
quick stop for safety reasons on rolls. Such 
a stop is required by the laws of many 
states on rubber calenders and similar 
machines. 


H. Electrified Small Cranes—In many 
plants a man’s time can be saved by apply- 
ing push-button control, floor operated, to 
small cranes now worked with a hand 
operated chain hoist. 


The present war production is 
using electricity (furnaces and high 
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frequency) for heat treating and 
allied processes, at a rate never ap- 
proached before. While this subject 
is too broad to cover in a summary 
such as this, it emphasizes the de- 
sirability of analyzing every factory 
process for possible improvements 
through its use. Some more general 
uses are listed here. 


A. Electric Ovens and  Furnaces—For 
production of non-metallic products, elec- 
tric ovens with their accurate temperature 
control, cleanliness and flexibility, have 
become an integral part of most manufac- 
turing plants. In the metal industries appli- 
cations range from small heat-treating fur- 
naces in the tool room to mass production, 
continuous process furnaces in which com- 
plicated heat treating, hardening and tem- 
pering sequences are carried on continu- 
ously and automatically. Many such fur- 
naces are located directly in the production 
line and provided with controlled non-oxi- 
dizing atmospheres, so the product can be 
delivered directly to the next machining 
operation without need for cleaning. This 
atmosphere control is available in many 
forms to give exactly the gas content re- 
quired to fit the particular process. 

B. High-Frequency Heat—This method 
utilizes the “skin effect” of high frequency 
for accurate heat penetration and tempera- 
ture effect, and puts heat only where 
needed on heavy parts, saving time and ma- 
chine work. It can also be used for local- 
ized heat in machine processes. 

C. Radiant Heat—This capitalizes on the 
heat rather than the light radiated from 
the incandescent lamp and is used largely 
for baking on paint films or heating small 
parts which respond quickly to the radi- 
ant energy. It is excellent for intermittent 
operation of this kind, as no storage of 
heat is required. In some cases the lamps 
are turned on as a part is conveyed past 
an adjacent electric eye, then turned off 
when the part has passed. 

D. Furnace Brazing—This is a method 
whereby castings and forgings can be re- 
placed by an assembly of punched and 
standard parts brazed together with a 
high strength copper alloy in a reducing 
atmosphere. This aids production and saves 
a great deal of material. 

E. Electric Heat Spotted in Machine— 
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In many processes a small amount of heat 
is required at one point in the machine for 
sealing, softening, etc. Small electric heat- 
ing units are available for assembly in 
these “hard-to-get-at” places and the pres- 
ent packaging machine industry depends 
to a large extent on this application. 

F. Welding—Arc welding has been a 
major tool in metal fabrication for years. 
Electronically controlled resistance weld- 
ing is taking over in many light metal 
industries because of the high speed, close 
control and smooth-finished surfaces se- 
cured, With conveyors and automatic jigs, 
this welding can be made a part of an 
automatic process. By locating the welding 
equipment on a portable carriage, even on 
a crane in large heavy-duty plants, pro- 
duction has been speeded up immeasurably 
and wastage cut to the bone. 


Miscellaneous Applications 


Can production be increased, prod- 
uct quality improved, accident hazard 
reduced by use of: 


Thrustors, solenoids, magnetic latches, 
chucks and clutches? 

Photo-electric cells for counting, inspect- 
ing, color matching, registering, alarms, 
etc. / 

Electron tube amplification of inductive 
and capacitative effects? 

Electric gauges to facilitate quick, accu- 
rate inspection? 

Limit, pressure, float and other special 
switches? 

Gear motors, torque motors, Selsyn mo- 
tors? 

Electronic and synchronous timers? 

Small rectifiers for local direct current 
supply? 

Relays and electrical interlocks for se- 
quence and synchronized operations? 

Small hoists for lifting tools and parts 
in production? 


Lighting 


The direct relation between ade- 
quacy of lighting and the production 
curve has been demonstrated time 
and again. Compare the light inten- 
sities in our new war plants with 
those considered good enough ten 


years ago. With present long-hour 
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working shifts, the fatigue-relieving 
lift of good lighting is doubly impor- 
tant. So check the following: 

Are light intensities sufficient? 

Is incidence of light on work correct? 

Is glare eliminated everywhere? 

Is light right in color and quality? 

Is lighting installation maintained in 
designed condition by attention to clean- 
ing and relamping? 

Are walls, ceilings and other light re- 
flecting surfaces kept clean? 

Much has been written, in technical 
and business papers and in manufac- 
turers’ bulletins, describing the de- 
vices and practices here discussed. 
The purpose here has been to present 
a broad picture of the many electrical 
aids and resources available for im- 
provement of industrial production. 
Such a summary can serve only as a 
signpost toward the solution of any 
particular problem, but with the 
identification of the problem and 
knowledge that a solution exists, the 
factory operator and his electrical 
advisers are well on the way to their 
goal. 

The most difficult part of the work 
—i.e., to examine the industrial op- 
eration and identify the real problem 
which has to be solved—must fall on 
the man most familiar with the proc- 
ess, the factory operator or his con- 
sulting specialist. This examination 
may be made under pressure of gen- 
eral dissatsifaction with the present 
results, or a sudden breakdown may 
point directly to the trouble. That is 
the usual but harder road to progress. 
The happier method involves a know!- 
edge of similar problems and _ the 
electrical means of their solution. 
It is to this better method that this 
discussion is dedicated. 


MODERN LIGHTING (left) improves illumination in bronze and aluminum foundry—35 ft..candles with an increased number of 
3-kw. mercury-vapor lamps as against 2 ft.-candles with a lesser number of 750-watt incandescent lamps 
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Elevated Neutral 


Protects Generators 





Burning of core laminations is prevented by holding 


winding faults to a low value by potential trans- 


former inserted in generator neutral-to-ground lead 


EARLE A. CRELLIN,* Pacific Gas & Electric Company, San Francisco 





LARGE concentrations of power in 
interconnected networks impose se- 
vere duties upon generating and pro- 
tective equipment when fault or 
other abnormal conditions permit 
currents to. flow elsewhere than 
through normal channels. Prior to 
some three or four years ago, the 
practice of Pacific Gas & Electric 
Company was to protect the wind- 
ings of hydro-electric generators 
with differential or balanced cur- 
rent relays set for instantaneous 
tripping. In order to expedite the 
flow of fault currents and to facili- 
tate relay action the generator neu- 
trals were solidly grounded through 
low-resistance connections. 


Burned Stator Iron 


In spite of instantaneous action 
of the differential relays, an insu- 
lation failure in a generator wind- 
ing almost always resulted in severe 
burning of the stator iron. Burning 
of iron will*accompany any wind- 
ing failure in which the fault cur- 
rent is in excess of 1,000 amp., even 
though the relays are set for instan- 
taneous tripping. Obviously, the 
fault current must be established if 
the relays are to function, and con- 
siderable burning can be done in 
the few cycles which must elapse 
before switches have tripped. Even 
after the breakers have all been 
opened, the dying field current will 
supply sufficient excitation to the 
generator to prolong the flow of 
fault current for an appreciable 
length of time. 


“Assistant engineer of maintenance, 
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In a large hydro-electric genera- 
tor it is quite possible that the field 
current will require two or three 
seconds to fall to half value after 
the field breaker has been tripped. 
During all of this time the generator 
will be supplying current to the 
fault and extending the damage. 

If there is serious burning of the 
iron, it is usually necessary to dis- 
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GENERATOR WINDING protected by elevating neutral by 
transformer which keeps fault 


means of a potential 
currents down 


mantle the generator completely, re- 
stack the iron and rewind. This is 
a very costly procedure which keeps 
the unit out of service for a consid- 
erable period of time. With no dam- 
age to the iron, the replacement of 
a few coils becomes a simple matter. 


P.T. in Neutral 


The elevated neutral system of 
generator protection was adopted 
after a considerable study of the 
subject in an attempt to reduce out- 
age time following failure of wind- 
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ing insulation. Instead of a low- 
resistance, high-current-capacity con- 
nection, the neutral of the generator 
is grounded through the primary 
winding of a potential transformer. 
The potential transformer is insu- 
lated for full generator voltage, but 
the primary is wound for the line 
to neutral potential so that the sec- 
ondary will deliver 110 volts when 
one phase of the gen- 
erator is grounded. 
An insulation failure 
at any point along a 
winding will produce 
a proportionately low- 
er secondary voltage. 
The secondary of the 
potential transformer 
actuates a special re- 
lay designed to close 
its contacts when a 
potential of 10 volts 
is applied to its coil 
yet which is capable 
of continuous opera- 
tion at any potential 
up to 110 volts. The 
special relay sounds 
an alarm, but does not trip unit off 
line because no additional damage 
to generator need follow a single 
ground on the winding and the 
station operator can arrange for 
transfer of the load to another source 
before removing the machine from 
service. The differential relay protec- 
tion is still available for automatic 
tripping in the event a second break- 
down should occur at another point 
in the winding. The reactance of the 
potential transformer primary pre- 
vents the flow of any current sufh- 
ciently great to burn the iron. 


--j- push 
button 
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In addition to the special relay a 
double-scale voltmeter is connected 
across the secondary of the poten- 
tial transformer with the high range 
scale continuously in the circuit. 
A built-in pushbutton permits trans- 
ferring the reading to a 10-volt 
scale for more accurate determination 
of the normal voltage reading, which 
may be of any value up to 5 or 6 volts. 
Any change in the normal voltage 
reading is cause for investigation and 
if it rises to 10 volts the relay will 
pick up to sound the alarm. Under 
such a set-up the 10 percent of genera- 
tor winding which is nearest the star, 
or grounded end, does not receive as 
complete protection as the upper 90 
percent of the winding, but voltage 
stresses are less and the probability 
of insulation failure reduced. 


47 Units Equipped 


As indicated in the wiring dia- 
gram the alarm circuit is provided 
with a bell-silencing relay by means 
of which the attendant can clear his 
annunciator and continue to operate 
the unit. The arrangement is of the 
“foolproof” variety because the bell- 
silencing relay is self-restoring to the 
alarm position when the initiating 
cause for the alarm has been removed. 

Since the elevated neutral protec- 
tion has been in service, its worth 
has been demonstrated several times. 
Some forty-seven generating units are 
now thus equipped, the oldest having 
been in continuous service since 1895, 
and it is but natural to expect insu- 
lation failures as generators age and 
their insulation becomes brittle. 

A recent insulation failure in a 
33-year-old 10,000-kva. unit in a 
station having 65,000-kva. installed 
capacity tied in to an extensive trans- 
mission network was indicated on the 
annunciator system and the unit re- 
moved from service. The damage was 
so slight that voltage had to be ap- 
plied to the unit to “smoke out” the 
damaged coil. Replacement was a 
simple matter. 

A similar burn-out in a duplicate 
unit in the same plant previous to 
elevating the neutral caused extensive 
damage and required restacking the 
iron. The same results have been ex- 
perienced on two or three other oc- 
casions and it is believed that the de- 
sired end has been accomplished and 
that burning of stator iron will no 
longer accompany a failure of gener- 
ator winding insulation. 
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PRIORITIES PROBLEMS 


Getting Protective 
Equipment 


Case No. 34 


For a long time utilities had diff- 
culty getting adequate ratings—some- 
times any ratings at all—with which 
to obtain materials and equipment 
which the Army or Federal Power 
Commission recommended be in- 
stalled for protection to property 
against sabotage or other acts of war. 

Typical was a utility’s request for 
priorities to buy 1,000 ft. of 9-ft. steel 
fence with three strands of barbed 
wire which FPC anti-sabotage engi- 
neers recommended be installed 
around a substation. The utility’s PD- 
1A application was routed, by WPB’s 
mail room, to the steel branch, which 
rejected it as unnecessary. 

Because of this and dozens of simi- 
lar instances, FPC and WPB’s power 
division have worked out a coopera- 
tive arrangement for handling priori- 
ties for materials needed to carry out 
necessary protective steps. Priority 
applications now can be submitted to 
FPC’s regional office, which, if it 
agrees the project is a necessary pro- 
tective step, sends the application 
direct to FPC in Washington, which 
in turn takes it to the power division, 
where it gets prompt consideration. 


A Substation From Stock 


Case No. 35 


In these days of critically short sup- 
plies of many items of material and 
equipment utilities often find they are 
able to carry out a construction job 
only when they can scrape up odds 
and ends of materials. 

For instance, last July a utility 
filed a PD-200 project application 
with WPB’s power division for the 
construction of a 2,000-kva. unit- 
type substation. After some discus- 


Re 


sion the utility convinced WPB that 
the job was necessary in order to 
serve growing system loads and a 
high rating was issued. Despite this, 
however, the utility was unable to ob- 
tain deliveries of specific material in 
time to meet increased loads. 

The company’s engineers went to 
work seeking other means of accom- 
plishing the same result and, after a 
few weeks, located necessary trans- 
formers and other equipment from 
their own and other utility stocks 
which could be substituted. The util- 
ity then wrote the power division for 
permission to withdraw materials 
from stocks and purchase others from 
other stocks. This permission was 
readily granted and the project rat- 
ings were canceled. 


Anticipating Breakdown 
Case No. 36 


Utilities are permitted to interpret 
the provisions of Order P-46 to allow 
them to purchase for inventory spare 
replacements for vital operating parts 
which, if they failed, would mean a 
serious breakdown. The AA-2X rat- 
ing made available by the latest ver- 
sion of P-46 may be used—up to 30 
percent of total dollar value of orders 
of material of the same class—to 
obtain these parts if the AA-5 rating 
is inadequate. 

An example which recently came to 
the attention of the WPB power divi- 
sion involved a spare set of tubes for 
the photo-electric controller of 4 
municipal utility’s street-lighting sys- 
tem. The present tubes have been in 
use for several years and the officials 
fear they may fail at any time. 
The utility had no spare tubes and 
wanted to know whether it could 
use P-46 ratings to purchase a re- 
placement set in anticipation of likely 
failure. 


WPB’s POWER DIVISION has modified its position on third wire extensions 
to homes where new tenants moving in bring along their own electric range. 
If the new home is not equipped with any range, utilities now are usually 


able to obtain permission to extend third wire service (within 15 lb. of copper) eve® 
if gas facilities are installed. This is a reversal of the policy outlined in Case No. 24 
(Evectrica, Worip, October 31, 1942, page 68), which was in effect for more than 4 
month. Procedure now is for the utility to submit a P-46 letter application asking 
permission to withdraw stocks from inventory, not to be replaced. 
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WPB said yes. The policy of the 
division is that where prudent oper- 
ating practice calls for having spare 
parts available for immediately re- 
placing failures of old equipment 
utilities are justified in using the 
P-46 machinery and ratings to obtain 
them—if they can be obtained, and 
always, of course, within the limits 
of deliveries and inventory expressed 
in the order—where these parts can 
be obtained. 


No Primaries Under 
P-46-b 
Case No. 37 


Supplemental Order P-46-b, which 
authorizes utilities to make certain 
extensions for range service (see 
Cases Nos. 20, October 17, page 55, 
and 24, October 31, page 68), does 
not contemplate construction of any 
primary extensions to provide such 
service. 

The question came up recently 
from a utility which had a service 
application from a consumer living 
two blocks beyond the end of the com- 
pany’s lines. By using steel primary 
conductor to the pole in front of the 
house it would be possible to make 
the connection within the 15-lb. cop- 
per limit of P-46-b. Inasmuch as P- 
16-b authorizes connections for elec- 
tric ranges (where the consumer has 
no other range and no gas facilities) 
without regard to the Order P-46 pro- 
hibition of extensions when the con- 
nection can be made with not more 
than 15 lb. of copper, the utility’s 
question was: Can we use steel and 
copper? 

The answer from WPB’s Power Di- 
vision was, no. It hinges upon the 
interpretation of the phrase in P-46-b 
that “electric service connections may 
be made...” The division ruled 
that “service connections” are con- 
nections to existing utility lines. 

The utility was instructed to make 
application for permission to make 
the line extension either on a PD-1A 
application if it needed to procure 
the steel wire or by a P-46 with- 
drawal letter for authority to take 
material from inventory, not to be 
replaced, if the primary extension 
could be erected from stock. Such ap- 
plication would not be certain of 
approval, inasmuch as the general 
PB policy is that homes which 
have got along with electric service 
lor some time can continue to do so 
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during the war, but exceptions are 
sometimes made where circumstances 
seem to warrant. 


Suspended Project 
Inventory 


Case No. 38 


Must materials which a utility has 
obtained for a construction project 
authorized by WPB be added to the 
company’s P-46 inventory when the 
project authorization is suspended? 
This is a question which arises fre- 
quently these days when changing 
war requirements result in  with- 
drawal or shifts in permitted facili- 
ties construction. 

Such materials are not a part of 
P-46 inventory so long as the project 
is only suspended. A recent case illus- 
trates the point. WPB suspended the 
rating previously given a utility to 
strengthen a transmission line, and 
the company asked whether the ac- 
tion required it to transfer the mate- 
rials earmarked for the job to its 
P.46 inventory. The Power Division 
replied that even though work had 
been ordered suspended the project 
permit is considered to be still oper- 
ative and that the materials should be 
held intact, separated from repair and 
maintenance or excess stocks, pend- 
ing a final determination of the need 
for the increased facilities. 

When projects are finally canceled, 
materials on hand are added to P-46 
inventory and, if they are excess 
stocks over P-46 limits, must be made 
available for sale to other utilities. 


Replacing “Borrowed” 
Inventory 


Case No. 39 


It is permissible to borrow mate- 
rials from maintenance stores for a 
construction project rather than wait 
for delivery of material from sup- 
pliers, but companies adopting the 
shortcut must keep their ratings 
straight on replacement orders. 

One utility was cited for P-46 vio- 
lation recently as a result of making 
this error, but the case was quickly 
cleared when the facts became known. 
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THE PHRASE “in a dwelling of a domestic consumer” in Supplemental 
Order P-46-b isn’t limited to families which are at present receiving service. 
Residences occupied by persons not served at present but desiring service 
may also be connected by utilities under the blanket authorization of P-46-b where 
other conditions of the order are met. 


Rather than waiting to order and get 
materials for a rush line to a new 
war plant, the company used mate- 
rials from P-46 stocks. Later, it or- 
dered replacement of the borrowed 
items on P-46 ratings which resulted 
in P-46 reports indicating acceptance 
of excessive deliveries. 

The material actually used on a 
project does not have to be the ma- 
terial purchased with the project rat- 
ing but if other material is used it 
must be replaced through the use of 
the project rating. 


Third Wire for Lighting 
Case No. 40 


There is no prohibition against 
stringing a three-wire service exten- 
sion to a new house for the usual 
lighting and refrigeration load, even 
when gas facilities also are installed, 
when the electric extension can be 
made within the poundage limits for 
copper in the Housing Standards. 

Some confusion exists on this point 
because of Supplemental Order P- 
46-b, which permits a third-wire ex- 
tension for ranges only, among other 
limitations, where no gas facilities 
are installed. Here’s a problem sub- 
mitted to WPB’s Power Division re- 
cently by a Midwest utility: 

Construction of a new house was 
started early in April and the founda- 
tion completed prior to July 1. Utility 
facilities required are within the 
Housing Standards, but the lighting 
load is more than two wires will 
carry. Can a third wire be extended 
even though a gas service pipe is 
being installed? 

The Power Division’s reply was 
that so long as the electric extension 
is kept within the poundage limit for 
copper three wires could be installed. 
The limit in this instance, because 
the building was started before April 
22, is 60 lb. of copper. Buildings 
started after April 22 are limited to 
one-half that amount. Because the 
foundation was completed prior to 
July 1, the extension is permitted 
under paragraph F-3(ii) (b) of P-46 
without application to Washington so 
long as the length of the line does 
not exceed 250 ft. 
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Editorials 


S. B. WILLIAMS, Editor 


Disposal: of Utility 
Excess Inventory 


ONE OF THE most embarrassing problems in the whole 
WPB operations has been the disposal of surplus utility 
inventory. This is not a hoarding, but material laid in 
when construction was permitted but which as the result 
of restrictions has become greater than needed to take care 
of current maintenance and permitted construction. 

To WPB this inventory is embarrassing because it is 
composed very largely of extremely critical raw material, 
especially copper. Why, ask other branches of WPB, can’t 
the excess be scrapped and melted down as is done with 
other surpluses? 

Well, of course, it can be scrapped, but will the war 
effort gain or lose by so doing? If this inventory were not 
going to be used until peace, we would say unhesitatingly 
—scrap it. Turn it into shells, or tanks or airplanes—now. 
Don’t wait. 

But this excess utility inventory will all be consumed 
before the war is over. It is the material that is being used 
every day for repairs and maintenance, for the construc- 
tion of lines to war plants and camps, for the wiring of 
factory yards and landing fields. It is being used not only 
by utilities but by industry contractors and by the armed 
forces. 

Much of the general industrial surplus inventory 
that is now finding its way into the scrap melting pot 
represents requirements for peacetime production that 
will not be resumed until after the war. Utility equipment, 
on the other hand, knows no difference between peace- 
time and wartime use. The service needs are the same in 
either case. 

To scrap utility surplus would simply mean that in 
less than a year factories would have to stop producing 
war material while they turned out the needed electrical 
products. Thus the war effort would be hurt without any 
offsetting saving, because whatever metal is scrapped now 
would have to be returned in the same volume later— 
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in fact, the time interval might be short enough to prevent 
a large part of such salvage from ever getting into a 
war product. 

It is known that a plan for mandatory redistribution 
of surplus inventory is in the making, whereby no utility 
may purchase any equipment without first ascertaining 
whether it is available in the pool. That is a sensible plan 
and should quickly bring down the aggregate inventory 
to current requirements. 

Under this plan any company facing a sudden de- 
mand that its inventory could not handle, such as a new 
line, or a bad storm, would be able to draw on a regional 
pool. No time would be lost and no’ production disturbed. 

A regional plan will also prevent transportation 
of materials great distances when the material is available 
nearby. 

Utilities should welcome a plan such as this and 
give it full cooperation, because it not only offers a way 
of disposing of surplus without taking a big loss but it 
also assures the industry of a pool of material that will 
be quickly available when and as needed. 

It would be a tragedy to throw this surplus in with 
other industrial excess inventory. It is just as valuable 
as is the maintenance of electric service. It should there- 
fore be administered by people who appreciate its over-all 
value to the war effort and not by some one who views it 
merely as so much potential scrap. Let’s not be pennywise 
and pound foolish. 


Unity of Safety Unknown 


IN DISCUSSING the use of substitutes, the president of 
Underwriters’ Laboratories, who is also chairman of the 
electrical committee, N.F.P.A., stated at the contractors’ 
national convention this fall that “our factor of safety in 
design, in erection, in installation, in operation and in 
maintenance must not drop below unity.” 

What is unity? 

The speaker reminded his listeners that many of the 
current substitutes are as good as standard methods of 
not so many years back. Is unity of safety, then, a shifting 
thing? Or is it dependent upon the vagaries of design 
or material supply? 

Is unity minimum safety or does this minimum rec- 
ognize a certain reasonable factor of safety? If so, how 
is it arrived at? Does “reasonable” have wide tolerances’ 

Or does minimum mean that anything lower would 
be unsafe? Unsafe when? Now, or at some later time? 
Is safety of electrical equipment, material or installation 
a lifetime matter? Is safety a thing, per se, of the material 
or is it dependent upon probable human abuse? 

We agree with the speaker that there should be a 
cellar to safety. That may or may not be unity. To us 
unity merely means the base from which safety factors 
are derived. Ordinary usage and good engineering might 
for certain occupancies and certain kinds of work require 
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a factor of 3 but a minimum of 2. Between 2 and 3 would 
be the area in this instance in which judgment operates, 
but under no circumstances then should we go below 2. 

For years we have thought of the National Elec- 
trical Code as a minimum standard of safety. Comes the 
war and what do we do with it? We lower our require- 
ments. If the Code had been a true minimum could we 
have done this? 

In other words, the Code is not a minimum, and one 
of the reasons is that we do not know what the minimum 
is. How, then, are we to keep from falling below unity 
when unity is unknown? 

The revisers of the Code have before them the experi- 
ence of the field, but that is valuable not in determining 
unity of safety, but factors of safety under certain condi- 
tions. If unity can be determined the Code will more 
nearly approach a minimum and be so recognized. 


More Weather News 
Can Help Utility War Effort 


FIRST major relaxation in the curtailed program of pub- 
lishing weather forecast was during the recent threat of a 
hurricane along the Florida coast. Release of the news 
betokened a realization that foreknowledge by inhabi- 
tants northward would save far more property than could 
be damaged by the enemy if he should acquire the infor- 
mation. 

That raises the question whether the Weather Bu- 
reau should not afford to utilities more information than 
has been the practice during recent months. Certainly 
they should not allow any forecasts to become the basis 
for raids upon our shores, but it would seem that more 
facts than the temperature data and the strictly local 
forecasts could be entrusted to the operators of the coun- 
try’s power systems. Upon them rests the grave responsi- 
bility of safeguarding the power plants and lines and 
of the continuity of their service to the war industries. 
They also are charged with using water power to best 
possible advantage and with saving all the fuel they can, 
particularly the oil which requires precious transportation. 

What could they do with some of the data and fore- 
casts which used to come by teletype? Well, with a 
knowledge of coming precipitation they could tell whether 
to draw down a reservoir for hydro generation, assured 
that the rains or snows would replenish it promptly. With 
a knowledge of impending cloudiness they could have 
hydro units on and avoid the use of fuel oil to give the 
boilers a spurt in steam output to meet the abrupt light- 
ing load. Forewarned of rising wind and threat of ice- 
covered wires, they could arrange a more protective 
schedule of running units as well as assist in disposing 
field forces for quick recovery. 

Power system operators can be trusted with such 
information, even while it is unwise to let it reach enemy 
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ears and eyes through press or radio. All the uses the 
power men would make of the information would be 
constructive toward keeping the war effort at home ade- 
quately powered. 


Federal Right to 
Seizure Challenged 


THE war emergency powers given to the President carry 
with them the responsibility for extreme care on the part 
of our chief executive to see to it that they are not used 
improperly. Such, in effect, was the judgment of the 
U. S. Circuit Court of Appeals two weeks ago when it 
declared that the Federal Works Administration seizure 
of the Puerto Rico Railway, Light & Power Company was 
illegal and ordered the restoration of its properties. 
Puerto Rico has become the arena for the application 
of some of the socialistic views of the more advanced 
members of the New Deal. In the past the poor suffering 
public has been made the Charlie McCarthy for the public 
power radicals, but not so in Puerto Rico. Instead an 
emergency was declared to exist, and since the govern- 
ment was without distribution lines to serve the entire 
island it had to condemn the properties that had the lines. 

Had this principle been applied in the States during 
the Southeastern water shortage last year the government 
power agency in that area, TVA, would have taken over 
all the utility properties in sixteen states, because since 
it did not have enough transmission and distribution lines 
to serve all those areas it would have to seize the com- 
panies’ lines which were there. 

Instead the affected area and the area surrounding it 
—many times the size of Puerto Rico with many, many 
times the population and industrial operations—was inte- 
grated for power supply during the emergency. In fact, 
the War Production Board in its L-94 order recognizes 
this kind of regional integration as the way to meet area 
power shortages. Some of these integrations are now in 
operation, some of which include both public and private 
power. They are proof that voluntary integration through 
cooperation is a quick, simple and effective way of meet- 
ing an emergency in power supply. 

This same means was available in Puerto Rico 
because the condemned properties were interconnected 
with the federal properties. Integration does not require 
common ownership. 

Something of this nature must have been in the 
minds of the lawmakers when the Lanham Act was passed 
because, as the court pointed out, there is nothing in the 
act that can be interpreted as authorizing the seizure of 
a company. 

This case is of extraordinary importance to the 
utility industry. It will undoubtedly go to the Supreme 
Court. Upon its decision will rest the right ef the United 
States government to seize the business of any utility 
upon the declaration of the existence of an emergency. 
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Power Adequacy for 
1944 War Needs 


THE whole broad picture of the ade- 
quacy of power supply for all-out war 
production is being brought under a 
detailed review in Washington. 

There are two distinct phases to the 
problem—1943 and 1944. Next year’s 
job is comparatively simple and is 
being worked out by WPB’s Power 
Division within the framework of the 
July generator expansion program. 
It is too late now to catch 1943 loads 
with capacity not already installed 
or in the making, or for which semi- 
fabricated inventory is being held in- 
tact. 


Capacity in Suspense 


The job, therefore, is one of shift- 
ing some units in the July program 
from their originally intended loca- 
tions to other areas in tune with 
changes in the production schedules, 
and deciding the disposition of per- 
haps as much as a half-million kilo- 
watts of capacity upon which fabri- 
cation was suspended last summer but 
has not been abandoned. 

Two units being fabricated for a 
government-owned processing plant, 
for example, are to be reassigned to 
another government mill because it 
has been found that the pooled utility 
power supply in the first area is ade- 
quate to carry the entire load. Sim- 
ilarly, work on a large generator for 
a metropolitan industrial area has 
been suspended until a better place 
is found for the unit, now considered 
unneeded as originally assigned. 

Looking ahead to 1944 presents a 
different problem—that of projecting 
the war production program, machine 
and transmission line capabilities and 
the allocation of raw materials be- 
yond the period required for fabri- 
cation and installation of generators. 

The basic decision here is one of 
policy. Shall power supply be planned 
on the basis of providing only that 
capacity for which the “probabilities” 
indicate a need, or should it be 
planned in abundance as the founda- 
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tion for government-promoted exploi- 
tation of the nation’s natural re- 
sources? A collateral question turns 
on the method of computing the 
needs for any given war program. 

WPB, in the July power program, 
made a broad policy determination 
to bring generator installations to an 
end for the duration in 1943, in line 
with its policy of halting all facilities 
construction in that year. A few 1944 
units were included, and a few more 
have since been forced into *44 by 
delays in production schedules. With- 
in the next several months, however, 
the 1944 program will inevitably be- 
come “frozen” as to size by the fab- 
ricating time factor. 

There is no disposition in WPB to 
change the policy position enunciated 
last July; its decisions as to power 
for 1944 involve only the factual de- 
termination of the need for particu- 
lar units to meet specific conditions. 
It is at this point that forces outside 
WPB enter the picture. Both the In- 
terior Department and the Federal 
Power Commission still consider 
WPB’s program to be inadequate. 


Scarcity to Relieve Scarcity 


Omitting entirely for this discus- 
sion the political considerations in 
the alternative programs, Interior’s 
power philosophy can be said to be 
imbedded in its vast program for 
exploiting the nation’s resources as a 
means of increasing the supply of 
raw materials. Here is a basic policy 
disagreement! 

The Ickes power officials want 
power capacities ample to permit 
comfortable “turning around” in pro- 
duction and processing programs. 
For instance, they would allocate cop- 
per for additional power capacity as 
fuel for additional aluminum produc- 
tion to be earmarked to substitute 
for copper so as to relieve the short- 
age of that metal. Its philosophy is to 
use scarce materials to beget substi- 
tutes to relieve the scarcities. 
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The real reason behind Secretary 
Ickes’ rejection of the job of man- 
power boss was his desire to continue 
in this role of shepherding the na- 
tion’s resources, plus his anticipation 
of the day when the war will develop 
the need for an over-all fuel coordina- 
tor, with power considered as a fuel. 
He wants that job. 

Rebudding disagreement between 
WPB and the Federal Power Commis- 
sion, on the other hand, is no longer 
primarily a matter of divergent phil- 
osophies. Rather it is a clash of 
methods for predicting capacity re- 
quirements, in which field the com- 
mission’s past record has not been 
impressive. 


Compel Recheck 


In July, 1941, FPC bid for control 
of the war power program with a five- 
year plan based upon the then antici- 
pated three-billion-dollar monthly de- 
fense expenditures in 1943. Such a 
program, FPC said, would require 
20,000,000 kw. of capacity, of which 
11,000,000 kw. would be peacetime 
load displacement and 9,000,000 kw. 
new load; this prediction was trans- 
lated into estimates of nearly 40,000.- 
000 kw. as the 1942 peak demand and 
nearly 43,000,000 kw. as the 1943 
peak demand. With war expenditures 
for all 1942 at 47 billion dollars and 
December expenditures at nearly dou- 
ble the three-billion-a-month pace, 
utility loads actually will not be much, 
if any, above 35,000,000 kw. 

FPC’s five-year program was never 
adopted and, after Pearl Harbor, the 
agency relinquished all jurisdiction 
over power supply in the April 30 
“treaty” with WPB which carried 
President Roosevelt’s approval. This 
armistice is now threatened, however, 
again with FDR’s blessing. FPC has 
new calculations, however, which in- 
dicate underestimate of actual need by 
WPB of between 10,000,000 and 12.- 
000,000 kw. 

Not yet, at least, is FPC rushing 
forth with another “shortage scare.’ 
The agency has quietly obtained 
White House support of its request 
for authority to compel the procure- 
ment agencies to supply war program 
data upon which to recheck the pre- 
liminary findings. If the recheck re- 
sults in total or partial confirmation 
to FPC’s satisfaction that WPB has 
underestimated, the commission will 
undoubtedly demand a hearing beiore 
the doors are closed to increasing the 
1944 installations. 
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EWS OF THE WEEK 


Labor 


Supply Seen Improved 


President Roosevelt's edict placing all nation’s manpower under 


Paul V. McNutt, together with ban on further enlistments, 


should stop war drain of essential employees 


Short and long term improvements in 
conditions governing public utility la- 
bor supply may be seen in the Presi- 
dential edict placing all manpower 
allocation under Paul V. MeNutt. 

Immediate benefit is to be found in 
the banning of further enlistments by 
draftable workers. 
may be expected from that section of 
the President’s 
MeNutt 


non-essential to essential industries. 


The long-term gain 


directive which gives 


power to move workers from 


Enlistment Ban 


The ban on enlistments, coupled with 
the War Manpower Com 
mission manning table plan (ELectTRI- 


the use ot 


CAL Wortp, November 14, page 85) 
should mean that workers eventually 
bound for the armed services because 


of their age and physical qualifications 
will be withdrawn in an orderly man- 
ner, stripping an establishment 
beyond the point of efficient operation 
and, in the case of essential employees, 


nevel 


only after suitable time for training 
replacements, 

For the present, MeNutt plans to 
use his power to move workers from 


non-essential industry to war jobs only 
in areas in which the labor supply is 


critical. One of the new regulations 
which will facilitate such transfers is 


the edict that “no employer shall re- 
tain in his employ any worker whose 
urgently 


services are more needed” 
elsi where. 

lhis provision will have to be effectu- 
ated by some sort of priority system on 
be deter- 


more essential 


which it 
mined which of two o1 


manpower by can 
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operations competing for the same work- 
ers shall get them. Possibly some such 


system will be installed as that now 
used by the government, in which its 
agencies are rated in four classes, with 


any agency having the privilege of 
calling for employees of a lower-rated 


agency. 





25TH ANNIVERSARY—Dallas 
Light Co. had a 25th anniversary celebra- 
tion recently attended by 600 employees 
and 100 of the city’s civic and business 


Power & 


leaders. At the dinner 26 of the utility's 

employees were honored for their 25 years 

or more of service. Above, G. S. Becker, 

one of the veterans, receives a 25-year 

service award from G. L. MacGregor, 
president of the company 
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mber 12, 


McNutt 


persuading 


can be 
workers to 


Employers, 
“helpful” in 
change from non-essential to essential 
industry when necessary. This duty will 
devolve upon utilities in so far as they 
may be classified as less essential than 
other war industries. 


says, 


“Sanctions” May be Applied 


For the present, these transfers will 
remain on a voluntary basis, but “sanc- 
tions” may be applied when necessary. 
Shifts from non-essential industries and, | 
in general, all future hiring, will be 
done through the United States Em- 
ployment Service. Actually, the Presi- 
dent gave McNutt authority to confine 
all hiring for the war effort to that done 
through this agency, but the day when 
that will be a fact is at least somewhat 
in the future, for USES is currently 
unequipped to do the job. McNutt has 
promised immediate steps to remedy 
the situation, however. 

One evil of selective service, as it 
was constituted before its transfer to 
WMC, that of conflicting rulings on 
the same set of circumstances by dif- 
ferent local draft boards, is due for 
correction. McNutt emphasized that 
uniformity is highly to be desired in 
this connection, and asserted that equal 
weight will be placed on proper allo- 
cation of workers as has been placed 
on filling draft calls. 


FPC’s Cohn Switches 
to Budget Bureau 


David E. Cohn, chief of the statis- 
tics section of the Federal Power Com- 
mission, has resigned to accept a posi- 
tion in the statistical and standards 
division of the Bureau of the Budget. 
Mr. Cohn had been with the commission 
since 1934 and during his tenure devel- 
oped the FPC typical bills report series 
and the National Electric Rate Book. 
\ native of South Carolina, he for- 
merly with the Public Service 
Commission in that state. 


was 
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Wilson, Eberstadt Win 


Authority on Production 


Bitier, behind-scenes struggle between Nelson's War Production Board 


and the military for control of production scheduling 
brings victory to civilian group 


WPB Chairman Nelson has reclaimed 
from the military services final author- 
ity over production schedules of all 
military equipment. The supervision 
will be carried out by the civilian 
agency under the direction of Charles 
E. Wilson, who resigned as head of 
General Electric Co. to become WPB 
production vice-chairman. 


WPB-Military in Struggle 


Final determination of Wilson’s full 
powers came only after a bitter behind- 
the-scenes struggle between WPB and 
the military over control of production 
scheduling—the 
twin to 


wartime operational 
materials allocations which 
WPB has always held and which is now 
directed by Ferdinand  Eberstadt, 
WPB’s program vice-chairman. 

The issue was finally settled at the 
White House when President Roosevelt 
agreed to stand by the grant of author- 
ity he had given Nelson in establishing 
WPB; this grant included authority 
over production scheduling, but last 
spring Nelson delegated this power to 
the military, Appointment of Wilson 
two months ago symbolized Nelson’s 


dissatisfaction with the job that was 
being done. 

Establishment of Wilson’s authority 
places him virtually on a par with 
Eberstadt as one of the two top oper- 
ating officials of WPB, reporting direct- 
ing to Nelson. Wilson’s authority, as 
officially outlined, covers “general su- 
pervision” of the scheduling of mili- 
tary program “to see that they do not 
conflict and that they are of such a na- 
ture that they may be performed in 
accordance with the requirements of 
the joint chiefs of staff and of the total 
war program.” In addition, Wilson will 
be directly responsible for preparation 
and execution of the aircraft program 
and is given authority to intervene at 
any phase of the scheduling in any 
other military field. 


Municipal Gives 
Free Bill Present 


City Water, Light and Power Depart- 
ment at Springfield, Ll... will give its 
18.000 custemers a Christmas present 





A.S.M.E. CONFEREES—Snapped at the 63rd annual convention of the American Society 

of Mechanical Engineers in New York City last week was the following foursome. 

Left to right: F. T. Hague, manager engineering. Westinghouse, South Philadelphia 

works; P. V. Fraser, vice-president Ohio Public Service Co.; C. F. Lloyd, manager cen- 

tral station department. Westinghouse, East Pittsburgh, and Major J. H. Buell, chief 
engineer Middle West Service Corp. 
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this year of approximately $100,000 in 
the form of a paid-up electric service 
bill for the month of December, it was 
announced recently in Springfield. 

In putting the proposition to a vote 
of the city council, Willis J. Spaulding. 


commissioner of public _ property, 
pointed out that the plant’s present 
customers helped to build it to its pres- 
ent size, and so are entitled to a divi- 
dend. 

The city’s present to Springfield citi- 
zens follows close upon its defeat at the 
polls in November when Springfield 
people voted more than two to one in 
favor of extending the electric franchise 
of the Central Illinois Light Company 
in the city. Vote was 20,956 for and 
9,105 against. 


Ask Deferment of 
Student Engineers 


A.S.M.E. Telegram Goes to 
Roosevelt, McNutt, Hershey 


Acting on one of the important ques- 
tions discussed at the closing sessions 
of the 63d annual convention of the 
American Society of Mechanical Engi- 
neers, Harold Vinton Coes, incoming 
president, last week sent telegrams to 
President Roosevelt, Paul V. McNutt 
and Brig.-Gen. Lewis B. Hershey urg- 
ing the deferment of engineering stu- 
dents from military service. The tele- 
gram, similar to one sent last month 
by the American Institute of Chemical 
Engineers, informed the government 
officials that the society “is convinced 
that the effective prosecution of the war 
effort demands that an adequate supply 
of engineers be assured for the armed 
services and the war industries through 
the deferment of all students who have 
completed one semester’s work with 
passing grades in any accredited engi- 
neering college.” 

At a pane! discussion which closed 
the convention, engineers from some 
of the country’s vital war plants re- 
ported an already serious shortage o! 
engineers and complained that embryo 
engineers in the schools are being taken 
by the armed services and used fo! 
jobs in which their talents and training 
are either being wasted or not fully 
utilized. Participating in the discussion. 
George R. Brown, superintendent o! 
manufacturing engineering at the West- 
ern Electric Co.’s plant at Kearny, 
N. J., said that Western Electric had 
lost 20 percent of its engineers who 
were reserve officers and a large per- 
cent in voluntary enlistments, at a tine 
when the company needed the engi- 
neers most for converting to vital war 
production, 
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Pacific P. & L. 






Cited 


by FPC on ‘“Write-ups’ 


Commission’‘s order sets original cost of company’s electric properties 
at $21,500,000 and directs write-down of 
$9,915,860 in plant accounts 


The Federal Power Commission last 
week announced its order directing the 
Pacific Power & Light Co., Portland, 
Ore., to dispose of $9,915,860 in 
“write-ups” and other “excess charges” 
classified in the company’s electric 
plant accounts. 

The determination set the original 
cost of the company’s electric proper- 
ties at approximately $21,500,000, as 
of January 1, 1937, or about 26 per- 
cent less than that claimed in the com- 
pany’s reclassification and _ original 
cost studies filed pursuant to provisions 
of the commission’s uniform system of 
accounts. 


Reduction Due to Revisions 


The 26 percent reduction in plant 
accounts results from revisions made 
by the company in its original cost 
study, the commission said, in line 
with recommendations contained in a 
joint report prepared by the FPC 
staff and the Public Utility Commis- 
sion of Oregon and from write-downs 
and other adjustments specified by the 
commission in the order announced last 
week. 

Included in the original cost as de- 
termined by the commission were fees 
totaling $1,034,000 which were _per- 
mitted tentatively to remain in the 
plant accounts pending additional an- 
alysis and consideration necessary to 
eliminate any amounts’ representing 
profits to associated companies in the 
Electric Bond & Share Co. group. The 
opinion states that it would “seem 
more practical to examine the books 
and records of the holding companies 
and affiliated service companies and 
make the necessary adjustments to all 
public utility subsidiaries of Electric 
Bond & Share Co. at one time, rather 
than to make the necessary studies and 
adjustments as each case arises. This 
process will prevent overlapping of 
effort and will insure more uniform 
determination.” 

According to the opinion, Pacific 
Power & Light discovered that certain 
gas, water and railway properties had 
been retired at an aggregate amount of 
$612,013 less than book cost, and 
sought to correct this under-retirement 
by a charge to its depreciation reserves 
in 1940, although the balance existing 
in the company’s non-electric property 
reserves amounted to only $87,712. The 
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company contended that its deprecia- 
tion reserve for its electric property 
in the state of Washington was in 
excess of present requirements, and 
consequently that the under-retirement 
should be charged to, and absorbed by, 
the electric property 
reserve, 

The opinion ruled that the deficit of 
$524,301 included in account No. 107 
should be charged to account No. 271 
(earned surplus) and stated that the 
“alleged over-adequacy of Pacific’s de- 
preciation reserve for electric proper- 
ties in the state of Washington would 
not be determinative of the issue. 
There is good reason to hold that 
where a reserve has been provided for 
electric properties, chiefly by charges 
to electric exepnses, the resulting re- 


depreciation 


serve, even though excessive, should not 
be diverted in whole or in part to 
absorb a loss in some other depart- 
ment,” the commission said. 


FPC Reelect Manly 


Basil Manly was reelected  vice- 
chairman of the Federal Power Com- 
mission this week for a second suc- 
cessive term. Mr. Manly who was 





vice-chairman from 1933 to 1936, has 
held the same post since the outbreak 
of the war and has been in charge of a 
number of the commission’s war activi- 
ties. A member of the commission since 
1933, Mr. Manly’s second term expires 
next spring. 


City Buys Utility System 


Voters of Longview, Wash., approved 
on December 5 a water revenue bond 
issue of $900,000 to provide funds for 
the purchase of the local water system 
of the Washington Gas & Electric Co. 
The vote was 527 to 67 against. 


Iowa 115-Kv. 
Line Energized 


lowa’s highest voltage transmission 
line, the new 115-kv. line of the Des 
Moines Electric Light Co. connecting 
Cedar Rapids and Marshalltown, was 
energized November 20 by F. C. 
Chambers, Vice-president. 

The line is said to supply war plants 
of central Iowa with an almost un- 
limited supply of power. Later it is ex- 
pected that the line will be connected 
with Des Moines Electric Light Com- 
pany at Newton and provide an ex- 
tended source of power for Des Moines, 
Oskaloosa, Grinnell and Newton. 

Built under WPB priorities author- 
ity, the line was regarded by govern- 
ment authorities as essential to the war 
effort since many war plants are serv- 
iced by the line. 


ENERGIZE IOWA LINE—Vice-President F. C. Chambers, Iowa Electric Light & Power 

Co., turns the switch that energizes the new 115-kv. line from Cedar Rapids to Marshall- 

town, later to be extended to Newton to connect with the Des Moines Electric Light Co. 

system. Left to right are John Drabelle, engineer in charge of construction: L. O. Tisdale, 
district manager, and F. C, Chambers 
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DISCUSS CONSERVATION—Speakers at a recent Chicago meeting of the A.I.E.E., deal- 

ing with material conservation, were (left to right) M. S. Oldacre, Commonwealth Edison 

Co.; Harold S. Osborne, president A.I.E.E.; W. V. Kahler, War Production Board; Stanley 
Killian, Delta-Star Electric Co. 


Engineering Approaches 
to Conservation Outlined 


Ways and means of conserving critical materials in operating elec- 
trical systems discussed by Harold S. Osborne, president, 
at Chicago meeting of A.I.E.E. — WPB represented 


Four engineering approaches to the 
vital problem of material conservation 
were outlined by Harold S. Osborne, 
national president of the A.I.E.E., in an 
address before the Chicago section of 
the Institute, last week. The basic con- 
servation methods suggested by Osborne 
entail: (1) Making the greatest possible 
use of what we have; (2) limiting 
changes and additions in plant to those 
essential for service demands; (3) mak- 
ing the minimum use of critical ma- 
terials in necessary plant extensions, 
and (4) returning to service, in the 
form of scrap, materials than can be 
spared. 

We of the allies, Mr. Osborne said, 
do not have the clear superiority of pro- 
duction capacity for things to win the 
war that we once thought we possessed. 
It remains for the engineer, through 
material conservation, to help make the 
best use of capacity that we do have. 
Methods 


Outlines 


In outlining some of the many ways 
and means open to engineers for the 
conservation of materials in operating 
electrical systems, Osborne pointed to 
the increased use of plant obtainable 
through special cooling systems, capac- 
itors and special boiler modifications. 
He urged intensification of maintenance 
to prolong equipment life and improved 
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record-keeping as a guide to the reuse 
of materials removed from plant. 

Glass is being substituted for steel in 
pipe up to 4 in. diameter, Osborne re- 
ported, and in some instances has been 
incased in concrete for strength. Al- 
ready there is some 12,000 tons of silver 
in use as a substitute for copper in 
electrical bus systems throughout the 
country, he declared. 

Osborne cautioned that good judg- 
ment must be exercised in deciding 
what to scrap. Items representing manu- 
facturing effort, he pointed out, should 
be kept longer than items that merely 
represent a quantity of scarce material. 
such as copper wire, for example. 


WPB’s Kahler Reports 
W. V. Kahler, chief of the Construc- 


tion Branch of the Production Division 
of WPB, told Chicago section members 
that scrap can no longer be considered 
a nuisance. It has become one of our 
national treasures, he asserted and 
something to be sought after. This arises 
in part from the fact that instead 
of 94 lb. of metal per man equipped for 
World War I, the present war requires 
1.900 lb. of metal per man. 

Kahler stated that WPB is largely 
prohibiting the use of standard bus 
duct system in industrial plant elec- 
trical large 


systems because of the 
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amount of steel and copper involved 
Savings of 20 percent in steel and 40 


percent copper are possible by - pro 
hibiting the use of this type system. 


he asserted. 

M. S. Oldacre, Commonwealth Edi. 
son Co., reported savings of 10,000 Ib 
of copper in purchasing a transforme: 
bank rated for forced air-cooling at 
100,000 kva. to serve an 84,000-kw. load. 
Operation of the bank with forced coo] 
ing, he felt, is likely to involve but 
little sacrifice in life. Normal self. 
cooled rating of the bank is 30 percent 
lower than the 
Osborne stated. 

Stanley Killian, Delta-Star Electric 
Co., reported the findings of investiga- 
tions in the use of steel pipe and struc- 
tural steel shapes as a substitute for 
copper tubing in electrical bus systems 
(see article in ELecrricaL Worwp. No 
vember 28, 1942). 


forced-cooled rating. 


SEC Appeals Decision 
on Stock Purchases 


The Securities and Exchange Com- 
mission recently filed a brief with the 
United States Supreme Court, appeal- 
ing a ruling of the U. S. Court of Ap- 
peals for the District of Columbia, hold- 
ing that the commission had erred in 
its ruling which refused to permit pre- 
ferred stock purchases by officers while 
reorganization plans of a company were 
under SEC consideration. The decision 
of the lower court was handed down on 
April 27 (Evectricar Worip, May 2. 
page 68) in the case of the Federal 
Water Service Corp. 


Had Approved Reorganization 


The SEC had approved the reorgani 
zation plan of the Federal Water Ser 
ice Corp.. but had directed that officers 
and directors sell back to the company 
stock bought by them, at the price paid 
plus 4 percent interest. The preferred 
stock was bought, the SEC said. during 
the period the management of the com; 
pany was proposing various plans o! 
reorganization to comply with the Hold 
ing Company Act requirements. 

The commission refused to approve 
a plan on the basis that the plan pe! 
mitted the preferred stock so pul 
chased to participate in the reorganiza- 
tion on a parity with all other preferred 
stock. Afterward, the plan was revised 
to provide that such purchases of pr 
ferred stock, unlike the other preferred 
stock of the company, would not be 
converted into stock of the reorganized 
company, but surrendered at cost plus 
interest. It was this amended plan the 
commission approved over the obj 
tions of the officers involved. 
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Arkansas Utility Ordered 


To Make $625,000 Rebate 


End-of-year, or “hindsight” principle for control of rates is established 


by commission in requiring Arkansas Power & Light Co. 


refund — Appeal denies commission jurisdiction 


The Arkansas Department of Public 
Utilities recently ordered the Arkansas 
Power & Light Co. to refund $625.000 
to its electric customers, following a 
“show cause” hearing held November 
28. The company has given notice of 
appeal to the Pulaski county (Little 
Rock) Circuit Court. The refund is esti- 
mated by the commission to be approxi- 
mately one month’s electric bills of the 
companys customers. It would affect 
79,155 residential and 17,107 commer- 
cial and industrial customers. 


New Principle Establishment 


In ordering the rebate, retroactive to 
January 1, 1942, the commission estab- 
lished a principle for control of rates 
that may have a bearing on its future 
policies. It was termed by the commis- 
sion a “hindsight” principle as differ- 
entiated from a “foresight” theory. The 
commission waited until the end of the 
year to determine how much profit had 
been made, rather than to reduce rates 
at the beginning of the year on the esti- 
mated earnings. Such procedure can be 
legal under the 1935 Arkansas Law 
which created the commission, but only 
after the commission has obtained jur- 
isdiction in a specific rate case. P. A. 
Lasley, commission attorney said. He 
contends that the commission has this 
jurisdiction because it is conducting a 
rate investigation of the Arkansas com- 
pany now, having launched it in 1937. 

\t the opening of the hearing, Arkan- 
sas Power & Light Co. filed a formal 
protest, contending that the commission 
had no jurisdiction in ordering refunds. 
The commission, in its order requiring 
the company to the 
hearing, contended refunds should be 
made above a figure large enough to 
pay preferred dividends, bond interest. 
and certain taxes. At the hearing, J. L. 

Bodie, treasurer of the utility, denied 
that excess profits above the normal 6 
percent return were being earned. The 
company’s gross from electric, water 
and street railway operations for 1942 
would be $11,325,393. After payment of 
all expenses the company would have 
only $140,000 left if required to pay out 
the $625,000 refund. This $140,000, Mr. 

Bodie pointed out, would give the com- 

pany a margin on which to operate of 

l.3 percent. 


“show cause” at 


Nillis Holmes, lawyer for the com- 
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pany, pointed out that the utility had 
made rate reductions every year but 
one in the last ten years and that they 
totaled $16,000,000. 

Following issuance of its order, the 
commission directed the power com- 
pany to deposit the $625,000 rebate in 
a separate bank account to be held in 
trust pending outcome of the utility’s 
appeal. The appeal will be based on 
the contention that the commission has 
no jurisdiction in ordering the refund. 

In its formal order the department 
made this finding regarding its new 
method of controlling rates by the 
“hindsight” theory: 

“The department is of the opinion 
that it has the issue a rate 
order at any time while it has the jur- 


power to 


isdiction of the parties and the cause; 
that it can make the order effective on 
any date prior to its issuance, after ac- 
quiring such jurisdiction, and that it 
can require any public utility to refund 


any amounts which it may have col- 
lected in excess of the new rate between 
the effective date and that of its issu- 
ance. 

“While the department believes it 
has such power and jurisdiction, it 
should, however, not require refunds 
after the utility has made commitments 
which would result in expenditure of 
the said difference even though it repre- 
sents excess earnings.” 


Furman Shoals 
Hearing Advanced 


The Federal Power Commission last 
week announced that the date set for 
hearings on the Georgia 
Power Co.’s declaration of intention to 
complete construction of its Furman 
Shoals hydro-electric project on the 
Oconee River has been changed from 
January 25 to January 18, 1943. 


reconvened 


a0 





Hogue Found Guilty 
at Chicago “Trial” 


Oliver R. Hogue, manager of lighting 
sales for Chicago’s Commonwealth Edi- 
son Co., and president of the Chicago 
Lighting Institute, was tendered a testi- 
monial dinner, December 4, in com- 
memoration of his 46 years of service 
to the electrical industry. Mr. Hogue 
from both 
December 31, according to a recent 
announcement. 


is retiring positions on 


The testimonial dinner, sponsored by 
the Chicago Lighting Institute board of 
directors, was followed by a mock trial 
staged by the local chapter of the II- 
luminating The 
cuest of honor (defendant) was charged 
with the “willful advancement of the 
theory and practice of illuminating en- 


Engineering Society. 


gineering and the dissemination of 
knowledge relating thereto.” He was 
found guilty. 

Among those who testified at the 


trial were: Matthew Luckiesh, director 
Lighting Laboratories, General Electric 
Company; Samuel Hibben, director of 
applied lighting, Westinghouse Electric 
& Manufacturing Co., and John F. Gil- 
christ, vice-president Commonwealth 
Edison Company. 

Mr. Hogue started his utility career 
in 1896 as clerk in the inspection de- 
partment of the Chicago company. He 
subsequently became chief clerk of the 
contract department and was named 
head lighting agent in 1909. He was 
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elected to his present position in 1936. 
Mr. Hogue was elected secretary-treas- 
urer of the Chicago Lighting Institute 
when it was opened in 1930 and has 
been president since 1940. 





CONGRATULATIONS—Oliver 
retiring manager of lighting and wiring 


R. Hogue, 


sales for Commonwealth Edison, is con- 
gratulated by G. A. Freeman, vice-presi- 
dent in charge of sales. Book was signed 


by all attending testimonial dinner and 


“trial” 
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SEC Permits Niagara 
Hudson Delay 


Dividend payment plan for 
system being studied 


Proceedings under the “death sen- 
tence” provisions of the Holding Com- 
pany Act against Niagara Hudson 
Power Corp. and its subsidiaries have 
been continued until January 11 by the 
Securities and Exchange Commission. 
The delay was granted in order to per- 
mit the submission of a plan designed 
to make possible the resumption of 
dividend payments by the Buffalo, 
Niagara & Eastern Power Corp., sus- 
pended by the company several months 
ago following a Federal Power Com- 
mission order requiring a $15,500,000 
write-down in the accounts of Niagara 
Falls Power Co., a subsidiary. The or- 
iginal SEC order against the parent 
company was dated August 28 (ELeEc- 
TRICAL WorLpD, September 5, page 73: 
October 17, page 73; October 24, page 
7), since which the company has asked 
formal dismissal of the SEC order sub- 
jecting it to corporate simplification 
proceedings under Section 11 (b) (2) 
of the act. 

The new delay granted the company 
on the “death sentence” proceedings 
came after a conference of SEC offi- 
cials, company executives and the FPC. 
Clarence R. Runals, chief counsel for 
Buffalo, Niagara & Eastern Power 
Corp., major holding company subsidi- 
ary of Niagara Hudson, disclosed that 
the company was now considering a 
plan through which dividend payments 
on the company’s preferred stock. 
passed last September for the first time 
in 16 years (ELEctRicAL Wortp, Sep- 
tember 19, page 72) might be resumed. 
Niagara Falls Power Co. also suspended 
dividend payments following the. FPC 
write-down decision ( ELECTRICAL 
Woritp, November 7, page 20) and 
later refused an alternate FPC propo- 
sition designed to make the payments 
possible (ELectricaL Wortp, Novem- 
ber 14, page 90). The new plan is ex- 
pected to be ready in two or three 
weeks, according to Randall LeBoeuf, 
Niagara Hudson counsel. who indicated 
it would provide a basic solution for the 
whole Niagara Hudson system and 
would “permit a steady flow of divi- 
dends.” 


SEC Approves Sale of 
Peoples Light Unit 


The Securities and Exchange Com- 
mission last week approved sale by the 
Peoples Light & Power Co. of its inter- 
est in Mississippi Public Service Co. 
to Federal Water & Gas Corp. for 
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$420,000. The transaction was part of 


the integration program of Peoples 
Light under Section 11 (b) of the 


Holding Company Act. Proceeds from 
the sale will be used to retire serial 
notes held by an insurance company. 


Motor Buyers Must 
Prove Hp. Need 


Purchasers of electric now 
must show that the horsepower rating 
is no greater than that required to do 
the job under terms of Order L-221 is- 
sued by WPB effective December 10. 
In addition, before buying new motors, 
users are required to make “every rea- 
sonable effort” to adapt idle motors or 
generators on hand to the new job, to 
obtain adequate used equipment or re- 
pair or recondition existing equipment. 

The order also restricts production of 
motors (except for specifically exempted 
war agencies) to minimum standards 
designed to save 15,000,000 lb. of cop- 
per, 55,000 tons of carbon steel and 
150.000 lb. of stainless steel annually. 
The minimum “specs” in the order pro- 
vide that no open-type motor shall have 
a temperature rise of less than 40 deg. 
C.. no splash-proof type a rise of less 
than 50 deg. C. and no inclosed motor 
a rise of less than 55 deg. C., except, in 
all instances, to the extent of tolerances 
heretofore incorporated in manufactur- 
ing designs. 


motors 


Open-type motors must be used wher- 
ever possible by purchasers. Splash- 
proof and covered equipment is obtain- 
able only for uses under specified con- 
ditions. A special type of certification, 
listed in the order, must be made to the 
manufacturer on all purchases. 


New Army-Navy 
Power Chiefs 


New chiefs of the Army and Navy 
Munitions Board’s Power Section are 
Lieut.-Col. Allison R. Williams and 
Lieut.-Commander Maxwell Cole, both 
of whom bring operating company back- 
grounds to their new jobs. 

Lieut.-Col. Williams replaces Major 
F. W. Crandall. A graduate of Massa- 
chusetts Institute of Technology in 1917, 
Lieut.-Col. Williams was a captain dur- 
ing the last war, after which he engaged 
in engineering practice in South Cen- 
tral states both as a consulting engineer 
and as general manager of a group of 
small Mississippi utilities. From 1934 
until 1938 he was chief of the Federal 
Power Commission’s Rates, Costs and 
Valuations Division, after which he 
served for more than two years as head 
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of REA’s Cost Analysis and Inspection 
Division. For some months before his re- 
cent assignment to active army duty, 
Williams served in the Power Require- 
ments Section of WPB’s Power Division. 


Commander Cole, a graduate of 
the Naval Academy in 1916, was re- 
tired in 1924, after which he served 
with the Philadelphia Electric Co. until 
his recall to active duty in 1941. He was 
manager of industrial service for the 
electric company when he was recalled 
to serve with the Bureau of Ships until 
his present assignment. He _ replaces 
Lieut.-Commander J. W. McLaughlin. 


Wisconsin Technical 
- Committee Meets 


At its first meeting in Milwaukee, the 
committee recently formed to guide the 
streamlined activities of the technical 
division of the electric section of the 
Wisconsin Utilities Association (ELEc- 
tRICAL Wortp, November 7, page 10) 
heard a report by W. S. Wilder, electric 
utility representative on the state elec- 
trical code advisory committee, who 
substituted for W. E. Gundlach, Wis- 
consin Electric Power Co., on proposed 
changes which have been submitted for 
consideration. 

Changes in the code recommended in- 
clude the substitution of wooden or 
composition warning signs where metal 
signs are now required and the use of 
bare wire instead of weatherproof fo1 
primary and secondary urban areas. 

C. E. Harger. Wisconsin Michigan 
Power Co., detailed to the committee 
the operating advantage and desir- 
ability of the frequency-modulated 
portable radio set which 
installed in 


emergency 
his company 
line trucks. 

Several items referring to the emer- 


has several 


vency aid committee activities were dis- 
cussed by R. G. Walter, Wisconsin 
Power & Light Co., chairman of that 
committee, while Mr. Wilder also re- 
ported on the efforts made by Wiscon 
sin Electric substitute 
non-critical materials for steel in line 
construction. 


Power Co. to 





MEETINGS 


Previously Listed 


Missouri Valley Electric Association — Indus‘ 
engineering conference, Continental Hotel 
sas City, Mo., January 13-14. |. D. Pettea 
director, 1527\Sharp Bldg., Lincoln, Neb 


American Society of Civil Engineers — A’ 
meeting, headquarters, New York, N. Y 


ary 20-22. George T. Seabury, secretary 
West 39th St., New York, N. Y. 
American Institute of Electrical Engineers 7 


ter convention, New York, N. Y., Ja : 
25-29. H. H. Henline, secretary, 33 West 1 
St., New York, N. Y. 


ee 
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Year-End Rise 
in Output Starts 


Starting a week late, the output curve 
started its end-of-the-year climb last 
week, according to figures released by 
the Edison Electric Institute. The 
amount of electrical energy distributed 
by the light and power industry for the 
week ended Dec. 5 mounted to 3,883,- 
534,000 kw.-hr., as compared to 3,766.- 
381.000 kw.-hr. distributed during the 
week ended Nov. 28. Figures for the 
latest week bring the percentage of in- 
crease the corresponding 194] 
week to 13.7 percent. The week previ- 
ous the gain stood at 12.8 percent. 

Among the major 
graphic regions, the Southern States 
continued for the 
week to lead the country in percentage 
gain over last year with 28.7 percent 


over 


country’s 


geo- 


second successive 


increase. The Pacific Coast was a close 
24.0 
saining 4 percent over the week previ- 
ous. New England, West Central and 
Rocky Mountain fell off slightly. Mid- 
Atlantic and Central Industrial showed 


second with a percent increase, 


gains. 


Weekly Output. Millions Kw.-Hr. 


1942 1941 1940 
Dec. 5 3,883 Dec. 6 3,415 Dec. 7 2,976 
Nov. 28 3,766 Nov. 29 3,339 Nov. 30 2,932 
Nov. 21 3,79 Nov. 22 3,248 Nov. 23 2,839 
Nov. 14 3,776 Nov. 15 3,378 Nov. 16 2,890 
Nov. 7 3,7'2 Nov. 8 3,369 Nov. 9 2,858 
Oct. 31 3,775 Nov. | 3,380 Nov. 2 2.882 
Oct. 24 3.752 Oct. 25 3.341 Oct. 24 2.847 
Oct. 17 3,717 Oct. 18 3,313 Oct. 19 2,838 
Oct. 10 3,772 Oct. Ii 3,355 Oct. 12 2,817 
Oct. 3 3,683 Oct. 4 3,330 Oct. 5 2,792 


Percent Change from Previous Year 


Week Ending 


Dec. 5 Nov. 28 Nov. 2! 








New England 0.4 + 08 +10.6 
Mid-Atlantic +. 7.4 + 5.6 t+ 9.8 
Central Industrial + 8.5 + 7.5 +-14.2 
West Central +12.1 +13.9 +129 
Southern States +-28.7 +-27.0 125.8 
Rocky Mountain + 9.7 + 9.9 11.8 
Pacific Coast +24.0 20.0 +-27.8 

Total United States +-13.7 +12.8 + 16.9 
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Ontario Load 
Demands Eased 


and the 
voluntary cooperation of domestic con- 


Restrictions in power use 
sumers in the 
have “greatly 
problems 


power shortage areas 


eased” present power 
Ontario 


Hydro-Electric Power Commission, ac- 


confronting — the 


cording to its monthly report. 

load demands for the first full calen- 
dar month under the restrictions show 
an increase of 3.3 percent over October, 
1941, covering the four systems of the 
Ontario Hydro. Primary load for Octo- 
her of this year was 2,166,561 hp., com- 
pared with 2,096,717 hp. a year ago. 
Primary and secondary loads totaled 
2,265,796 hp., compared with 2,312,219 
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hp.. or a decrease of 2 percent. Only 
primary load increase was in the Ni- 
agara system, where the demands of 
war industries recorded a gain of 97,- 
319 hp.. or 6.3 percent over October. 


1941. 


Indiana Would Buy 
Union City Electric 


Public Co. of 
quested authority of the Public Service 


Service Indiana re- 


Commission recently to purchase the 
Union City Electric Co. of Lima. Ohio, 
for $75.000. The Union City Electric. 
operating on the Indiana-Ohio line, 
serves Union City and College Corner. 
Ohio. 


1942 


Energy Production 
Increases 9.9% 


Electric energy produced for public 
use in October, 1942, totaled 16,486,- 
868,000 kw.-hr., an increase of 9.9 per- 
cent over production in October, 1941, 
according to a the 


report issued by 


Federal Power Commssion. 

\verage daily production of electric 
energy for public use in October was 
568,513,000 kw.-hr., a new high and an 
increase of 0.2 percent 


over average 


daily production during the previous 
month. 


October 


Production by water power in 
9,477,872,000 
kw.-hr., or 33.2 percent of the total out- 


amounted to 


put tor public use. 
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Utility Stocks Decline; Bonds Improve 
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Electric light and power stocks continued their recent downward trend during the past 


week, the “Electrical World” index dropping to 19.7 from 19.8; last year, 19.5. 
improved slightly, advancing to 103.5 from 103.3; 


Bonds 


last year, 105.0 





National Exchange 
Offer Extension Off 


The Securities and Exchange Com- 
mission last week denied a petition of 
the National Power & Light Co.. an 
Electric Bond & Share Co. subsidiary. 
for an until February 15. 
1943, of its plan for the exchange of 
each share of its preferred stock for 
two common shares of Houston Light- 
ing & Power Co. The latest extension 
of the exchange offer was due to expire 
on December 15 and to afford 
holders of National’s preferred 
may still want to avail themselves of 
the offer, the SEC put a final date of 
December 3] on the 


extension 


those 
who 


transaction. 

In denying the petition of the com- 
pany, the SEC said that sufficient time 
had already elapsed to permit all Na- 
tional’s preferred-stock holders to be- 
come familiar with the exchange offer. 
designed under “death 
visions of the Holding Company Act 
to terminate the Houston company as a 
subsidiary of National. 

In another application to the commis- 
sion, National Power & Light Co. asked 
permission to sell its holdings in the 
Mauch Chunk (Pa.) Heat, Power & 
Electric Light Co. for $30,000 to that 
company. 


sentence” pro- 


Holdings were listed as 6] 
shares of preferred and 597 shares of 


common stock. 


Indiana Hydro-Electric 
Files Recap Plan 


Hydro-Electric Power Co., 


Midland United Co.. 


last week filed with the Securities and 


Indiana 
a subsidiary of 


Exchange Commission a voluntary plan 
of recapitalization, under the corporate 
provisions of the Hold 


Act. 


simplification 
ing Company 


82 (1960) 





The plan provides for reduction of 
Indiana’s capital by $3,180,770, which 
would be credited to capital surplus; re- 
moval of 14,000 shares of common 
stock from escrow for cancellation, and 
the reclassification of both common and 
preferred stock into a single class of 


new common. 


SEC Approves 
Consolidated Plan 


The Securities and Exchange Com- 
mission last week approved a series of 
transactions proposed by Consolidated 
Electric & Gas Co. and eight of its 
subsidiaries as a step in the company’s 
corporate simplification program under 
Section 11 (b) (2) of the Holding 
Company Act (ELecrracaL Worvp. 
July 11, page’74; August 8, page 72). 
The company is a subsidiary of Cen- 
tral Public Utility Corp. 

Principal feature of the transaction 
is the redemption by Consolidated of 





Utility Reports 


Net Income 


1942 1941 
*Dallas Power & Light $ 1,477,251 $2,022,427 
tDuquesne Light 10,802,793 9,919,491 
*Idaho Power 1,157,282 1,317,764 
+Key West Electric 63,888 69,934 
*Louisiana Power & Light 1,268,751 1,080,647 
*Mississippi Power & Light 563,922 426,036 


*New Orleans Public Serv- 


ice 2,471,771 2,639,765 
*Ohio Edison 3,060,842 4,019,362 
tPhiladelphia Company and 

subs 7,622,334 6,306,872 
tPublic Service of Okla- 

homa 1,615,726 1,731,958 
tSouthern Colorado Power 304,634 242,952 
tSouthwestern Gas & Elect- 

ric 1,558,671 1,480,113 
tStandard Gas & Electric 4,919,800 3,610,150 
*Texas Power & Light 1,711,241 1,812,382 
*Utah Power & Light and 

subs 1,794,121 1,907,613 
tWisconsin Power & Light 1,986,124 1,519,263 





* Twelve months ended October 31. 
+t Twelve months ended September 30. 
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Central Gas & Electric Co. first lien 
collateral trust sinking fund bonds in 
the aggregate amount of $7,455,100, 
due 1946, at 102. To raise the funds 
necessary for the redemption of the 
bonds, Consolidated plans to have a 
number of its subsidiaries acquire cer- 
tain of their respective debt securities 
owned by Consolidated and pledged un 
cer the Central Gas indenture. 











FINANCIAL BRIEFS 





Directors oF American Power & 
Light Co. took no action on dividends 
on the company’s preferred stock re- 
cently. although net 
year will substantially exceed the full 
annual requirement and 
present indication of reduced earnings. 
The company is appealing an SEC de- 
cision requiring its dissolution and has 
recently applied to the commission for 
authority to expend $10,000,000 for the 
bonds, 
ploeying treasury cash, and believes that 


income for the 


there is no 


purchase of its debenture em- 
it will be found advantageous to retir 
further amounts of debt 


time. 


from time to 


Tue SEC was permitted Federal! 
Water & Gas Corp. to purchase for can 
$500.000 
amount of its 54% percent gold deben 
tures prior to December 31, 1943. The 
commission stipulated that the purchase 
price not exceed the call price of the 


cellation up to principal 


debentures. 


THe SEC HAs GRANTED the applica 
tion of the New York Stock Exchange 
to delist the 5 percent refunding and 
extension mortgage gold bonds. du 
1934 extended to 1939, of the Laclede 
Gas Light Co. Outstanding amount o! 
the security had been so reduced, the 
application said, as to make further 
dealings inadvisable.’ 


Tue SEC HAs approven the distribu 
tion by North American Co., 
about December 30. of not more than 
156.000 shares of the capital stock of 
Detroit Edison Co, as a quarterly divi 
dend payment on its own common stock 


on ot 


MARKING THE First public utility 
financing operation since mid-Septem- 
ber, an underwriting syndicate headed 
by Coffin & Burr, Inc., and the First 
Boston Corp. recently won the award of 
$12,500,000 of first mortgage bonds ol 
the Central Maine Power Co. on a bid 
of 106.31 for 314 due 
1972. Insurance companies were re- 
ported to have taken more than half 
the offering. 


percent bonds, 


Pusiic Service CO. 
initial 
162, cents per share for the four-month 
period ending Dec. 31, 1942, on the 


common stock of the company. 


SOUTHWESTERN 


has declared an dividend ol 
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Reap how the RIGHT instrument helped 
Mr. A. Rusfeldt, electrician at the Michigan 
Alkali Quarry, save valuable-production time: 

“A surge grounded a coil in our crusher 
motor. There were no visible smoke marks or 
splashes to show where to look for it. We 
started to use the old-fashioned test of opening 
connections and ringing with a magneto. Then 
I realized that this was just the job for our 
G-E AK-1 hook-on instrument. 

“With a resistance connected in series with 
the winding, we ran current (110 volts, a-c) 
through the winding to ground. We then traced 
out the grounded bank of coils by clamping on 
over the jumpers. On the third try we found it.” 


Green Hands Make It Even More Necessary 
to Have the RIGHT Instruments 


An experienced man like Mr. Rusfeldt could 
have found the trouble without the AK-1 
(described below). But it saved him time— 
valuable crusher production time. 

How much more important to have the 
RIGHT instruments for your inexperienced 
men! They don’t know the short cuts and 
ingenious ways of testing electric equipment. 
It will pay you to be sure you have all the 
instruments needed for your maintenance work. 


HERE’S HOW WE CAN HELP YOU 


l, 


on 


. 


Mr. Rusfeldt is using his AK-1 to locate the damaged coi! 
after tracing the grounded-coil bank. 


2. If these do not answer, tell us what you need. 
The chances are we can send you a bulletin. describing 
just the instrument for your purpose. 


3. If you’d like help in selecting an instrument for a 
specific job, call the nearest G-E office. One of our 


If you need a testing instrument, the five shown instrument men will be glad to assist you. 


below will do 90 per cent of all testing jobs (prices are 
for estimating only). Bulletins listed give complete data. General Electric Company, Schenectady, N. Y. 


WHICH OF THESE TESTING INSTRUMENTS DO YOU LACK? 


a. 


AC y 


AMMETSe -ON VOLT- MEDIUM-SIZE PORTABLE, 
iutumene ts, (ht ,handiest of A-C (AND DP-9, D-C). Ac- 
nts for quick load checks curate within 34 of one per cent. 
ing conductors or inter- Very portable—size only 2% by 
the elinnrice: Measures volts 6% by 4% inches. Price covers 
: Bulletin GE A-2950, tS aad ammeter. Bulletin GEA- 

1 . 


GENERAL @ ELECTRIC 


POCKET-SIZE PORTABLE, INKLESS RECORDER, PORT- INK RECORDER, PORTABLE 
A-C (AND DS-5, D-C). Ac- ABLE. An inexpensive instru- AND SWITCHBOARD. ideal 
curate within one per cent. Slips ment. Inkless—no pen to start and for use where a high degree of 
easily into a coat pocket—size no ink to spill. Price covers a accuracy is very important. Price 
2 by 3% by 5% inches. Price 5/10-amp ammeter. Bulletin covers @ 5-amp portable am- 
——., 2, Teas ammeter. Bul- GEA-3187. meter. Bulletin GEA-1061. 

n - bs 


602-41-6200 
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Plug-Brush Speeds 
Condenser Cleaning 


Operating engineers at Cahokia 
station of the Union Electric Com- 
pany of Missouri, at St. Louis, have 
improved on the “plug blowing” 
method of cleaning condenser tubes. 
Use of rubber plugs, blown through 
condenser tubes under water or air 
pressure, is satisfactory for softer al- 
gae deposits in condenser tubes, but 
the hard deposits encountered at Ca- 
hokia required more vigorous meth- 
ods. Scraping of tubes with wire 
brushes was effective but tedious and 
time consuming. To speed the opera- 
tion the idea was conceived of at- 
taching a wire brush to a rubber 
tube-cleaning plug and blowing the 
combination through the tube under 
water pressure. The idea was tried 
and it worked. 

Accordingly, about 5,000 “plug 
brushes” were made up in the plant 
shop in the form shown. A wire 
brush, slightly larger in diameter 
than the tube and with a } in. steel 
tube at the end, was welded to a metal 
cap that fits over one end of a con- 


ventional cleaning plug. A 4-in. pipe 
cap bolts the brush firmly to the 
plug. 

In use the entire stock of 5,000 
plug-brushes is blown through the 
condenser tubes from one end, im- 
pinging on a canvass curtain as they 
emerge at the other end of the con- 
denser. The curtain stops the speed- 
ing plug without damaging the brush. 
When the entire supply has been 
blown through the plugs are col- 
lected and the operation repeated on 
another group of tubes. Experience 
shows that a crew of five men can 
clean from 3,000 to 5,000 tubes in 
an eight-hour day with this method. 


Bushing Flanges Can 
Be Trimmed on Lathe 


A number of transformer cases 
were found by the Portland (Ore.) 
General Electric Company to be too 
deep and the bushings could not be 
let down far enough to submerge the 
top skirt, which results in a noisy 
transformer. It was therefore neces- 


Conventional rubber tube cleaning plug 
‘ 


“Wire brush with twisted wire shank 


Metal cap over end of rubber plug 


WIRE BRUSH added to rubber tube-cleaning plug removes hard deposits from condenser 


tubes. 


84 (1962) 


Plug brush is “shot” through tube under 100 psi. water pressure 
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FLANGES machined to let bushing go 
lower in a deep tank 


sary to machine off the flanges on the 
case which support the bushings. It 
was found that this operation could 
be performed very handily on a lathe. 
First, the casing is mounted on the 
lathe bed with the flanges facing the 
head, on which a chuck 2 ft. in di- 
ameter is mounted. This chuck is 
provided with a star feed, so that the 
cutting tool mounted in the chuck 
jaw can be .automatically moved in 
toward the center of the chuck. In 
this way the tool takes a cut from 
the flange at each revolution and any 
desired amount can be removed from 
the flange. 
1942 
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To supply more power...and — 
save critical materials 


a AOU (a 
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War production is seriously boosting industrial demands for 
electric power, but don’t build new feeders—which would 
require large amounts of copper, steel, and other critical materials 
—before you consider feeder-voltage regulators. 


catio® 


Since it is voltage drop, not kilowatts of power, that limits the 
Electtt¢: 


available, useful capacity of many overhead distribution feeders, 
more power—usually much more—can be delivered over these 
feeders after the installation of regulators to keep voltage up. 


Results: 
1. You save vital war materials. 


2. You can serve the load more quickly. 


3. You speed production by keeping illumination at proper 
levels for high efficiency of workmen, and by providing motorized 
machines with operating conditions suited for maximum output. 


Genero! Electric and its employees 


ere proud of the Navy award of ‘ 
Excellence made to ifs Erie Works for 
the monufacture of navel ordnonce 


44-27-5400 





PROTECT PERSONNEL AND 
PRODUCTION WITH... 


Safely-enclosed Switchgear 


ANGEROUS “‘spiderweb switchgear” like this 

originates as strung-out, open-type switch- 
gear, and grows more dense and more dangerous 
every year that additional devices are added. It 
often adds up to power interruptions and accidents to 
personnel. 

That’s why compact, safety-enclosed switchgear 
is going not only into today’s new and enlarged 
plants but also into scores of existent plants to 
replace exposed, open-type assemblies. Industry 
knows that its job is far too big—and its man power 
too precious—to trust in haphazardly exposed 
devices. 

Today you can select, order, and install safety- 
enclosed switchgear in less time than ever before, 
because General Electric has standards to fill your 
needs. Standard load center unit substations, t00, 
consisting of metal-enclosed switchgear and Pyranol 
transformers. Scores of war plants have kept in step 
with swelling power needs by installing these safe, 
compact, factory-assembled units instead of danger 
ous open-type assemblies. They give you long-term 
safety and dependability—save tons of vital 
copper. 





Pa THIS DANGEROUS AISLE 
Se LINED WITH LIVE COPPER 
WAS WIPED OUT.... 





.»» WHEN THIS MODERN 
mm 6SAFETY-ENCLOSED 
SWITCHGEAR WENT IN 


,.. because metal-clad includes breakers and all 
| associated equipment— instrument transformers, buses, 
| and connections—in one safe, compact “package.” 


ae This simple, one-line diagram enabled us to put our switchgear factory 
. tight to work on the safety-enclosed units shown at the right. 


BA shee 2300volt, 3phase, GOcycle bus = 
soe te = 


~~ 


® nN 


Bees. 


; 
os 





ee mea 
tl Stoatior 
feeders 


SAFETY-ENCLOSED UNITS LIKE THESE CAN 
BE INSTALLED QUICKLY 


With the one-line diagram of the electric system, 
General Electric engineers helped select standard 
switchgear that filled every requirement. It took a 
relatively short time to manufacture the standard units. 
They were shipped complete—on arrival, they had 
only to be set in place and connected. 


The modern metal-clad switchgear with vertical-lift 
breakers took over the load, the old open-type apparatus 


was removed, and power was continued without 
interruption, 


Safety-enclosed unit substation, includ- 
ing Pyranol transformer and drawout air 


breaker equipments, 
at a load center. 


installed indoors 


; ‘a 7 1200am, 
a % easel a al 


AND WITH TONS LESS COPPER 


These metal-clad switchgear units took only 47 
pounds of copper each—less than one-fourth as much 
as open-type assemblies for the same job. This is 
because compact, metal-clad construction does away 
with the many long, strung-out copper interconnec- 
tions of open-type switchgear—replaces them with a 
few short ones. Also because copper disconnecting 
switches like those on the opposite page are entirely 
eliminated by modern, vertical-lift breakers that 


can be quickly and easily connected and discon- 
nected from the main buses. 


Unit Subs Save Still More Copper 

What’s more, you can save immense amounts of 
cable copper by installing safety-enclosed unit sub- 
stations—including metal-enclosed switchgear and 
Pyranol transformers—right at the center of the load 
area. Power can then be distributed to load centers 
at relatively high voltage. This means short sec- 
ondary cables—and tons of copper saved. 

Ask the nearest G-E office about standard G-E 
switchgear and unit substations. You can save 
time and copper, and get a new high degree of oper- 
ating dependability and safety. General Electric, 


Schenectady, N. Y. 
The Navy “E”, for Excellence, hes 
been awarded to 92,780 General 
Electric employees in six plants 


monvtacturing noval equipment. 































































































































































































































How to Select and 
Apply Ammeter Shunts 


By PAUL MAC GAHAN 
Westinghouse Electric & Manufacturing 
Company, Newark, N. J. 

Direct-current ammeters of a 
shunted type are generally provided 
with special leads for connecting the 
ammeter proper (millivolt meter) to 
the shunt. The shunts usually have 
the same full load rating as the full 
scale of the ammeter and are de- 
signed for a maximum temperature 
rise not to exceed 80 deg. C. when 
carrying the rated current continu- 
ously. 

As the ammeter scales generally 
provide for an overload indication 
of 50 percent over the circuit rating, 
it follows that the rating of shunts 
is on the 150 percent circuit basis. 
Therefore, only in cases where occa- 
sional higher overloads of very short 
duration must be indicated, as for 
example on railway feeder panels, is 
it expedient to select a shunt of lower 
capacity than the full scale of the 
ammeter. 





Table I—Long Shunt Leads Inter- 
changeable With Standard 8-Ft. 
Leads (Res. 0.0275) 





Length of Total Ohms 

Lead, Feet per Pair Circular Mils 
12.7 0.0275 9,700 
19.7 0.0275 15,000 
32.8 0.0275 25,000 
41.7 0.0275 32,000 
65.5 0.0275 50,000 


High part of 
bus- bars 





Table II—Lengths and Resistances of Leads Permissible With 
Ammeters (Millivolt Meters) of Various Sensitivities 


Maximum Permis- | Maximum Length of 


Full Scale Current Resistance of Maximum Lead sible Lead Res. Each Lead With 
in Moving Moving Res. for 0.050- for Any Shunt of 6,100-C.M. Cable, 
Element, Amp. Element, Ohms Volt Shunt Other Rated Volt- Feet for 0.050- 
age Drop E Volt Shunt 
*0 .027 0.71 0.10 10.5E-0.42 29 
+0.018 0.81 0.33 15.9E-0.46 96 
t0.0027 3.64 1.96 104E-3 .24 570 
t0.0009 §.27 Bas 


| 317E-471 3,200 


* Average usual “standard” or normal sensitivity ammeters (millivolt meters). 
+ High-sensitivity obtained by special windings and springs. 
tUltra-high sensitivity obtained by special light weight movements, windings, springs and magnets. 





Shunts are usually designed for a 
uniform millivolt drop of 50. Some 
manufacturers also furnish a similar 
line of shunts for 100 millivolts. The 
energy lost in any shunt is equal to 
the product of the amperes times the 
volts, and appears as heat. A 20,000- 
amp., 50-millivolt shunt will thus con- 
sume one kilowatt, and this loss must 
be dissipated. Radiation and convec- 
tion play a minor role at the operat- 
ing temperature of shunts, and con- 
duction through the copper busbars 
or cables is counted on to take away 
most of the heat. Unless there is suf- 
ficient cross-section of copper in the 
busbars or cables, with good thermal 
contact to the shunt terminals, the 
shunts will operate at an excessive 
temperature. 

Temperature gradient of the bus- 
bars when connected to a 6,000-amp., 
50-millivolt shunt is shown in the ac- 


Low part of 
bus + ane 
\ 


of shunt 





0 


Inches 





TEMPERATURE GRADIENT of busbars connected to a 6,000-amp., 50-millivolt shunt: 


88 (1966) 


solid lines are for horizontal and dash lines are for vertical busbars 


companying illustration. It will be 
noted that vertical busbars above the 
shunt rise considerably higher in 
temperature than those below the 
shunt. In tests represented by these 
curves a cross-section of 1,000 square 
mils of copper per ampere was pro- 
vided as representing average prac- 
tice. 

In general, the ammeters used with 
shunts are calibrated as millivolt me- 
ters, the points of voltage reference 
being the shunt ends of the leads pro- 
vided. Thus the resistance of the 
leads is part of the calibration data of 
the instrument, and changes in length 
and resistance of these leads affect the 
accuracy of the readings. The usual 
conventional switchboard ammeter 
uses “normal” current sensitivity of 
0.025 amp. and a total internal re- 
sistance of about 2 ohms. Therefore, 
the resistance of the pair of shunt 
leads may be varied by 0.01 ohm 
total if an extra error of 4 percent 
is allowed due to this cause. The 
usual 8-ft. pair of leads furnished 
with standard switchboard ammeters 
is composed of 6,100-cm. stranded 
cable and has a resistance (for the 
pair) of 0.0275 ohm. Thus the leads 
may be varied in length approxi- 
mately 36 percent (3 ft.) for the 
above error tolerance. 

Any greater length or any closer 
error tolerance requires the use either 
of leads of greater cross-section, oF 
the use of an ammeter specially 
wound to have a higher current sen- 
sitivity. The use of such ammeters 
is generally more satisfactory than 
the use of larger cross-section leads, 
as indicated in Table I. 

The maximum lead resistances and 
lengths are based upon an allowable 
“temperature influence” (see ASA 
standard 39.1-2.19) of 1 percent. 
This is because the leads are coppe!; 





ELECTRICAL WORLD e@ December 12. !1942 

























Use the NEW G-E Forlamp ballast 
for fluorescent-lighting installations 


HIS new 100-watt, 265-volt ballast—which 

operates four 100-watt fluorescent lamps— 
requires 48 % less copper, 47% less iron and steel, 
and 50% less aluminum than two Tulamp bal- 
lasts of the same rating—previously the most 
economical hookup available. 


BALLAST COST IS CUT IN HALF 

One Forlamp 100-watt ballast does the work 
of two Tulamp 100-watt ballasts, yet costs the 
same as one Tulamp ballast. 


SAVING IN POWER 

Electrical losses of the Forlamp ballast are 
46% less than the losses of two Tulamp ballasts 
of the same rating. You can operate four 100- 
watt lamps at rated lumens of light output with 
8% less power consumption. 

In one large bomber-plant installation this has 
meant the release of 396 kilowatts of power for 
other uses. 


COPPER SAVINGS, TOO 
The new Forlamp ballast operates within a 
voltage range of 250 to 280 volts on power sup- 


IN. CRITICAL 
MATERIALS 





50°. 





ballast 
electrical losses 
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plied by 265/460Y-volt circuits. On these circuits 
only one-fourth to one-third as much copper is 
required to carry a given amount of power as is 
required to carry the same amount of power at 
115 volts. 

Most new war plants—particularly those with 
load-center distribution systems—have circuits 
carrying power at the necessary voltages for the 
operation of the Forlamp ballast. Plants con- 
verting to war production can often provide 
these voltages on their lighting circuits. 


BULLETIN GEA-3293D 
contains information on the 
complete line of G-E 
ballasts for all MAZDA F 
lamps from 4 to 100 watts. 
General Electric Co., 
Schenectady, N. Y. 


The Navy “E”, for Excellence, has 
been awarded to 92,780 General 
Electric employees in six plants 
manufacturing novel equipment 





GENERAL && ELECTRIC 


408- 10-5205 
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which has a much higher tempera- 
ture coefficient than the millivoltmeter 
proper. With the use of 100 millivolt 
shunts instead of the conventional 50 
millivolt type, the maximum length 
of leads may be almost doubled, as 
indicated by the formula in the fourth 
column, where E is the voltage drop. 

In using Table II the ammeter, 
leads and shunt should be considered 
as a unit and designed for minimum 
cost. The expense of installing leads 
should be considered as part of the 
total. 

For long leads it is usually far 
cheaper to specify a semi-standard 
ammeter and 6,100-cm. leads than to 
specify a standard ammeter and large 
conductors, despite the greater cost 
of the special ammeter. Sometimes it 
is more economical to specify a 100- 
mv. shunt than a 50-my. shunt when 
this will permit use of smaller leads, 
or a lower priced ammeter. 


Spring Removes Slack 
From Equipment Leads 


A phosphor bronze spring fastened 
to the transformer leads is one very 
effective way of keeping unsightly 
slack out of flexible substation trans- 
former leads. This method is used’ by 


Ja. Snap tap 
BRONZE SPRING in Ce clamp 
flexible transformer ‘O) 

leads keeps them 


c ‘Belden brand 
taut and sightly 


Spring specification: 
Closed helical coil of | <-+}-Send over 
50 turns of 0.162-in. 
diameter _ phosphor - 
bronze spring wire, 
4-in. ends parallel to 
and on axis; spring 
constant, approxi- 
mately l-in. deflec- 
tion for 3-pound pull 
with no initial ten- 
sion; coil approxi- 
mately 8 in. long and 


12 in. pitch diameter. BE 
yo fquipmen 


“= terminal 


_Remove outer 


braid (approx 
/4")from cable 
and coil in- 
side spring 


--Solderless 
connectors 





the Commonwealth & Southern Cor- 
poration, Jackson, Mich., where 
woven wire leads are connected to 
substation bus work with a hot-line 
clamp. Formerly some slack in the 
lead was necessary in order to raise 
the line clamp high enough to hook 
over the bus. With the clamp lowered 
over the bus, the resulting slack was 
unbecoming. Now such leads are 
threaded through the center of a 
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bronze spring, as shown, which is 
connected top and bottom to the flexi- 
ble braid. Elongation of the spring 
permits the hot-line clamp to be 
slipped on and off without leaving 


slack. 


Transformer Fusing* 


1. Causes of Unnecessary 
Fuse Blowings 
By H. L. LOWE . 

Ebasco Services, Inc., New York 

For many years distribution system 
operators applied fuses with the idea 
of providing protection for distribu- 
tion transformers and other related 
equipment. In anticipation of a pos- 
sible shortage of critical materials 
needed for the manufacture of fuse 
links it seems timely to give particu- 
lar attention to some of the more im- 
portant factors which influence the 
need for link replacements. 

In recent years a few companies 
have investigated causes of fuse blow- 
ings and have taken some definite 
steps, in a rather cautious manner, to 
reduce and, if possible, eliminate un- 
necessary fuse operation. These in- 
vestigations have brought out several 
interesting facts which have influ- 
enced present-day practice. Among 
other things, it was found that pri- 
mary fuses cannot be relied upon 
definitely to protect against burnout 
from ordinary overloads without 
many unnecessary interruptions to 
service. For example, fuses of suff- 
cient size to avoid interruptions dur- 
ing short time loading of distribu- 
tion transformers above rating (the 
type of loading cycle normally en- 
countered) are too large to protect 
against sustained loading above rat- 
ing. 

Furthermore, it has been shown 
that lightning has contributed largely 
to the unnecessary blowing of fuses 
in the smaller sizes. Long-duration or 
multiple surges have been known to 
saturate the cores of distribution 
transformers, producing greatly in- 
creased fundamental frequency mag- 
netizing currents, which have influ- 
enced fuse failures. Repeated surges 
produced by faults in house wiring 
and elsewhere on the secondary sys- 
tem have caused gradual deteriora- 
tion or fatigue in smaller primary 
fuse elements, resulting in improper 





*This is the first of a series of six articles. 
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operation. Under certain conditions 
of direct lightning stroke transferred 
through the arrester to the neutral of 
the secondary winding excessive cur- 
rents have destroyed the secondary 
winding by the mechanical stress 
caused by electromagnetic forces. 
There is no present scheme in use 
which protects against this condition. 

Induced lightning surges have been 
known to affect fuses as large as the 
15-amp., 100 percent rated, type “N” 
size, although, in general, induced 
surges are usually not of sufficient 
magnitude to cause blowing of fuses 
larger than the 5-amp. size. Recent 
experience has shown that fuse blow- 
ings can be reduced 70 to 90 percent 
by employing a minimum primary 
fuse of 5 amp. instead of a minimum 
size of 1 amp. 


Outage Data 


Statistical data recently prepared 
from records submitted by several 
operating companies for the past year 
indicate that outages from all causes 
on distribution transformers in the 
2.300- and 6,900-volt classes were as 


follows: 


Voltage Fuse Percent 
Rating Size Outages 
2.3/4 kv. 10 amp. and below 18.3 
2.3/4 kv. above !0 amp. 10.6 
6.9/12 kv. 5 amp. and below 26.0 
6.9/12 kv. above 5 amp. 12.2 


These data show that approxi- 
mately twice as many outages oc- 
curred on 2,300-volt transformers 
fused at 10 amp. or below and on 
6.900-volt transformers fused at 5 
amp. or below than on transformers 
fused above these values. 

In the absence of any other reason- 
able explanation for this difference 
it may be concluded that lightning or 
other surges have appreciably influ- 
enced the results. 

Another consideration, which lias 
been of considerable importance on 
some systems, is the coordination of 
house fuses and circuit breakers with 
primary or secondary fuses employed 
for transformer protection. As an 
example, 60-amp. cartridge fuses on 
a secondary circuit require a mini- 
mum primary fuse size of 15 amp. on 
a 2.400 to 120/240-volt transformer 
or 5 amp. on a 7,200 to 120 24)-volt 
transformer to.insure proper coordi- 
nation. It is estimated that much 
unnecessary fuse blowing has been 
caused by improper coordination of 
house fuses and house circuit break- 
ers with transformer primary [uses 


December 12, 1942 






























= he comet can be 
Fckinte folks al used to determine: (1) con- 
of Po / duit fill of all building 
wires including Type SN; 
(2) current capacities 
when more than three 
wires are run in conduit; 
(3) corrections in current- 
carrying capacity for am- 
bient temperatures over 30 
deg. C, (4) voltage drop for 
eight distribution systems. 


6. Ger wi a 6 rrr an | a 


CREE WIROMETERS 





For Computing Wiring Problems 





Power salesmen, engineers and layout men will 
find the G-E Wirometer helpful in selecting the right 
wire quickly when making rough layouts. It is pocket 
size—8 inches long and 2% inches wide. Six inter- 
changeable slides are provided for making calcu- 
lations on conduit fill of all building wires, current 
capacities and voltage drop. While this G-E Wiro- 
meter is not a cure-all for all wiring problems, it 
will help save time and simplify design procedure. 











FLAMENOL* 
Building 7 





Mail the Coupon Today for a G-E Wirometer 


Se ee ee 


General Electric Company 
Section W1222-9 

Appliance and Merchandise Dept. 
Bridgeport, Conn. 


Sirs: Please send me free: ( ) G-E Wirometer; information on 
Flamenol Building Wire. 











This G-E Type SN small diameter 
building wire has synthetic insula- 
tion that is superaging, resistant to 
heat, oils, acids, alkalies and moisture 
and has high dielectric and mechan- 
ical strength. 

*Reg. U.S. Pat. Of. 
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GUIDE TO USE OF 


AUTO-TRANSFORMERS 
IN THREE-PHASE SYSTEMS’ 


Abnormal and dangerous voltages originating in three 
distinct causes, namely, line grounds, peculiarities of 
third-harmonic phenomena and line transients, may occur 
in the Y-connection of auto-transformers. Four separate 
cases must be considered in auto-transformer operation, 


as the operation is greatly influenced by whether the auto- 
neutral or the system neutral or both are grounded or iso- 
lated. 

General operating characteristics for each case are listed 
in the accompanying illustration. 


CLASSIFICATION OF ABNORMAL VOLTAGES IN AUTO-TRANSFORMERS 


CASE I CASE II 


AUTO-NEUTRAL 
GROUNDED, SYSTEM 
NEUTRAL GROUNDED 
SOURCE OF 
‘TROUBLE 


Effect of Line Ground. . 


Third-harmonic 
Characteristics 


Line Transients 


A= Satisfactory 
B= Moderately Safe 
C= Dangerous 


AUTO-NEUTRAL 
IsoLATED, SysTEM 
NEUTRAL IsoLATED 





CASE III CASE IV 


AUTO-NEUTRAL 
IsoLaTED, SYSTEM 
NEvuTRAL GROUNDED 


AUTO-NEUTRAL 
GROUNDED, SysTEM 
Neutra Isoratep 


S =Single-phase Autotransformers or Three-phase Shell-type 
T =Three-phase Autotransformers on Three-legged Core-type Cores 
A =Autotransformers provided with Tertiary Delta 


NUMBERS REFER TO THESE NOTES 


1. Over-potentials increase with increase in high-voltage to low- 
voltage ratio. 

2. Over-potentials on either system limited to its rated line 
voltage. 

3. Third-harmonic emf. from neutral to ground is about 50 per- 
cent of line voltage. 

4. Third-harmonic resonance possible between auto-transformer 
inductance and line capacitance. This may result in dangerous over- 
voltages with single-phase units and shell-type units. In three-legged, 
three-phase core type units possible resonance voltages are very 
moderate. 

5. Inversion at fundamental frequency. Insulation hazard due to 
normal frequency inversion is greatest for auto-transformers in 
which the high-voltage to low-voltage ratio approaches unity. When 
the ratio is 2:1 or more this hazard may become negligible. 

6. Inversion of transient voltages possible, which may be hazard- 


$2 (1970) 


ous unless adequate protection against these transients is obtained 
by providing a suitable lightning arrester or Thyrite resistor be- 
tween neutral and ground or across series windings. Insulation 
hazard due to transient inversion is greatest for auto-transformers 
in which the high-voltage to low-voltage ratio approaches unity. 
When the ratio is 2:1 or more this hazard may become negligible. 

7. If the system includes Y-connected generators with neutrals 
grounded, stepping up through Y-Y connected transformers with 
both neutrals grounded, then excessive circulating current may flow 
between interconnected apparatus. 

8. Lightning impulses tend to concentrate across the series wind- 
ings, and the series windings should therefore be designed either 
(a) with sufficient insulation to withstand the voltages permitted by 
the coordination level or (b) with by-pass protection to reduce the 
voltage concentration to a safe value. 


*Courtesy General Electric Company 
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Moisture can play hob around electrical 


equipment. 


It can be absorbed into the insulation and 
lower its dielectric strength. 
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It can eventually result in all sorts of 
maintenance misery, as every engineer 
too well knows. 





BUT THERE’S A PRACTICAL SOLUTION TO THE 


MOISTURE PROBLEM! 


It’s an insulation of glass... plus varnish 


The fibers in all Fiberglas* Electrical 
Insulations are glass. 


That’s why they do not absorb 
moisture and thus provide a better base 
for impregnation. As a result, the im- 
pregnated Fiberglas provides high re- 
sistance to destructive effects of moisture. 


Similarly, most corrosive vapors do 
not attack this durable insulation for the 
simple reason that glass fibers are un- 
affected by oils and acids (except 
hydrofluoric). 


Before the war, alert engineers were 
skillfully adapting Fiberglas to many 
kinds of equipment working under tough 
conditions. It gained wide acceptance as 
4 superior electrical insulation. 





Although production of Fiberglas 
Electrical Insulation is being constantly 
increased, expanding war uses are ab- 
sorbing the total output. For these 
reasons, and for its many other out- 
standing qualities, Fiberglas is serving 
war industries today for uses where the 
utmost in dependability and performance 
is essential, 

Many design engineers, now working 
with Fiberglas, are also looking ahead. 
They see how they will get outstanding 
performance with this glass material in 
all kinds of electrical equipment for 
future markets. They also know that 
Fiberglas gives them all the standard 
forms of electrical insulation to work 
with. 
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Perhaps, you would do well to consult 
your design engineers about the possi- 
bilities of using Fiberglas for critical 
war applications and in electrical equip- 
ment they are planning for the future. 
Owens-Corning Fiberglas Corporation, 
Toledo, Ohio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 


FIBERGLAS* 


*T.M. Reg. U.S. Pat. Off. 
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Maintenance of 
Insulating Oil 
IV. Acid Formation* 


By L. M. LIMPUS 


Superintendent of Reclamation 
Oklahoma Gas & Electric Company 

Free organic acids polymerize with 
other oxidation products to form 
sludge, combine with moisture to 
produce corrosion and, if permitted 
to exist in strong concentrations, will, 
in themselves, destroy the fibrous 
insulations. These acids appear in 
an insulating oil as a direct result of 
a primary chemical reaction between 
the oil (hydrocarbons) and oxygen. 
This oxidation is materially accele- 
rated in the presence of catalysts 
(fibers, dust, etc.) by heat and con- 
tact with copper, and it is definitely 
affected by the nature of the metals 
and organic insulations with 
the oil is in direct association. 

The exact conditions under which 
oxidation takes place govern the types 
of oxidation products in such a man- 
ner that slight changes in tempera- 
ture, or the substitution of other 
insulating materials, may produce an 
infinite number of these products. 
This is the reason that a satisfactory 
oxidation “life test” which will indi- 
cate the exact behavior of an insulat- 
ing oil in service has not been devel- 
oped. All of the field conditions 


which 





*This series began in the October 31 issue of 
“Electrical World." 


under which an oil must operate while 
in service cannot be reproduced with- 
out some error in the laboratory. 
Therefore oxidation life tests serve 
their best purpose only as a means 
of comparing one oil with another. 
Free organic acids are discovered 
by a standard ASTM titration 
(D 188-27T) expressed as the neu- 
tralization number. This number is 
the weight, in milligrams, of potas- 
sium hydroxide required to neutralize 
This 
neutralization number is practically 
meaningless as an expression of per- 
cent acid by volume or weight of the 
oil. 


the acid in one gram of oil. 


As these acids are ordinarily 
found in weak concentrations, their 
direct effect upon the apparatus insu- 
lation is seldom of any particular 
concern to the operating engineer. 
They are of great concern only as an 
indicator of potential sludge forma- 
tion and oxidation progress and, in 
connection with color and power 
factor, are now forming the basis 
for practical oil maintenance controls. 

It is generally believed by most 
chemical engineers that appreciable 
sludge formation will not occur unless 
there is some acid present. Standard 
specifications require that a new oil 
must show a neutralization number 
of less than 0.05 MG KOH. As the 
oil oxidizes the neutralization number 
increases, but only as an indicator, 
not a measure, of the oxidation prog- 
ress. In the “normally 
refined” American insulating oils a 


average 
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FORCED air cooling system for a 260-kw. 250-volt, 3,.600-r.p.m. turbo-exciter 


A—air flow; air comes from filters on both sides of exciter. AD—air discharge. B—blower. 
BG—bearing. C—stream line cover. D—large access doors. F—skeleton type frame. ME— 
main exciter. PE—pilot exciter. T—tachometer. 
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neutralization number of 0.75. or 
below will generally indicate that the 
oil has not, as yet, deteriorated to a 
state of severe sludging. Appreciable 
sludge may be expected to appea: 
after this value has been reached, ani 
severe sludging may be anticipated 
at a value of 1.0 or above. It is not 
at all unusual, however, to find the 
relationship between sludge and neu- 
tralization number varying in a con- 
siderable degree from these average 
values. 


Forced Air Cooling, 
Large Turbo-Exciter 
By E. H. MYERS 


Generator Engineer, Westinghouse Elect 
& Manufacturing Company, East Pittsburgh, P 


Top ratings of direct-connected 
turbo-exciters have been gradually 
extended to keep pace with the ever- 
increasing size of high-speed turbine 
generators. A 260-kw. at 3,600 r.p.m. 
exciter, believed to have the highest 
capacity in the world for this speed. 
has now been in operation for six 
months at the Waterside station of 
the Consolidated Edison Company. 
This 260-kw., 250-volt. 1,040-amp. at 
3.600-r.p.m. exciter is used to excite 
a 81,250-kva. turbine generator. 

To accommodate the load current 
of 1,040 amp., six double brushes 
were required on each of the four 
arms. The shrink ring commutator 
was built in three spans with two 
brushes per span using four alloy 
steel shrink rings. A special “float- 
ing” type, arch-bound construction 
was used to allow free expansion and 
contraction of the copper commuta- 
tor bars. This was accomplished by 
providing steel centering disks. One 
of these, a flexible disk, was designed 
to have a thin section which could 
distort or “dish” slightly in an axial 
direction as the commutator bars ex- 
panded (or contracted) due to varia- 
tions in heat from the load curren! 
and brush friction. This design held 
the commutator in perfect roundness 
and maintained exact centering with- 
out distortion from centrifugal forces 
or bowing of the bars from restraine«! 
axial copper-expansion. 

To cool the compact unit a ce! 
trifugal type fan was placed at the 
outboard end of the commutato! 
The pressure developed by this 
blower not only provides the ne 
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sary ventilation but also serves as an 
effective means of preventing carbon 
accumulations due to brush wear in 
the exciter. The fan blows the carbon 
dust as it is formed directly off the 
commutator and discharges it with 
the ventilating air outside of the 
machine. 

The necessary long periods of un- 
interrupted operation make good 
brush accessibility of major impor- 
tance in direct-connected turbo-ex- 
citers. To provide for this, the ex- 
citer was built as an open “skeleton” 
type and then inclosed in a stream- 
line cover with large access doors. 
These doors were the automobile 
hood type and when raised lock above 
the exciter—exposing the bare ma- 
chine for unimpeded inspection and 
maintenance. 

Glass windows in the doors per- 
mit inspection of the commutation 
without opening the covers. 


Tube Turbining 
Steps Up Ratings 


“By taking more time, especially 
training the crews and employing 
much more thorough inspection 
methods, we have been getting much 
better results in turbining boiler tubes 
recently than we ever got before,” 
said J. A. Hooper, superintendent of 
plant department, Northwestern Elec- 
tric Company, Portland, Ore. Every 
tube in all the boilers was gone over, 
and not just the first few rows of 
the front pass, which, under ordi- 
nary conditions, might be thought 
sufficient. 

\ more thorough job was done on 
each tube than ever before. One man 
on each crew familiar with the work 
was given explicit instructions and 
coaching to go clear through from 
one end of the tube to the other until 
all scale was removed. He was im- 
pressed with the importance of doing 
the job right no matter how long it 
took so as to gain every ounce of 
steaming power from the boilers. 

inspection was also much more 
thorough. The superintendent and the 
chiel engineer personally inspected 
the tubes in so far as could be seen 
‘rom both ends. The program resulted 
in removal of the intensely hard silica 
scale with a thoroughness never be- 
tore achieved. 

_ | Here are nine boilers in the plant, 
six of 822 hp. each, two of 1,001 hp. 
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each and one of 2,500 hp. Ratings 
are now being obtained up around 
250 percent as against a former 225 
percent. 


Clocks Adapted to 
Water Heater Control 


When electric appliance manufac- 
ture ceased the Durham (North Car- 
olina) Public Service Company had 
in stock a number of electric water 
heaters. But it was impossible to ob- 
tain the time clocks by means of 
which the heaters were controlled for 
off-peak service. The heaters might 
have remained in stock for the dura- 
tion for lack of control equipment 
were it not for a coincident circum- 
stance that provided a solution. 

Part of Durham’s street lighting 
was done with multiple lamps con- 
trolled by time clocks with astronom- 
ical dials. When it became necessary 
to revise street lightinig for blackout 
control these clocks were removed 
and the multiple circuits cascaded on 
series circuits controlled from sub- 
stations. 

Why not use these clocks for water 


heater control? This was done by 
removing the compensating astronom- 
ical segments from the dials, thus 
making each clock a straight 24-hour 
timekeeper. Then an additional pair 
of switch-actuating dogs were set on 
the 24-hour circle to make a water 
heater control that turned on the cur- 
rent during the off-peak periods at 
night and early morning and in the 
afternoon. 


Metal Slugs Form 
Hood Test Electrodes 


Steps in the preparation of insula- 
tor hoods for high-voltage test follow- 
ing a method devised by Consolidated 
Edison Company of New York, Inc., 
are shown herewith. The method il- 
lustrated in unique in the means used 
to circumvent the difficulty of making 
independent electrical contact with 
both sides of an insulator hood; a 
job difficult of accomplishment with 
water by conventional means used in 
testing rubber gloves. 

The contact medium used in this 
case is aluminum slugs. 





STEPS in testing insulator hoods using metal slug electrodes 


1. Test box ready to receive hood. Front 
panel is detachable for convenience in plac- 
ing hood in test position and pouring out 
aluminum slugs when test is completed. A 
coal scuttle makes a suitable container. 

2. Hood in test position projects through 
cutouts in both front and back panels of 
box. Wood plugs shaped to fit are placed 
in each end of hood to prevent slugs used as 
inside electrode from spilling out. 
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3. Aluminum slugs are poured into box 
and inside hood to within about '/2 in. from 
top edges of hood. The energized wire 
leading to the inside electrode is attached 
to a metal rod for convenience in burying it 
in the slugs. 

4. With the test completed the front 
panel of the box is removed and the slugs 
are poured back into the receptacle until 
required for the next test. 
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HOW TO OPERATE* 


OPERATION OF DISCONNECT 
AND AIR-BREAK SWITCHES 


In closing disconnect and air-break 
switches the operator must see that good 
contact is made. Air-break switches must 
be locked in position. On disconnect 
switches the operator must see that the 
safety latches, if provided, are closed in 
order to prevent the switch from dropping 
open while carrying load. 

As a matter of safety, before closing or 
opening disconnects or air-break switches, 
other than by-pass switches, the operator 
shall first make sure that the corresponding 
oil switch is open. 


ABNORMAL OPERATION OF 
DISCONNECT AND AIR.- 
BREAK SWITCHES 


Due to the various conditions under which 
disconnect and air-break switches may be 
operated and due to the hazards encoun- 
tered in such operation, it is extremely diffi- 
cult to set up definite rules covering all pos- 
sible conditions. It is, therefore, evident 
that the judgment of the dispatcher or op- 
erator controlling the switch will play a large 
part in deciding on the safe operation of 
the switch under any given condition. 

In operating any disconnect or air-break 
switch the operator should always use a 
switch stick of sufficient length and should 
stand in such a position that his safety will 
be insured should the switch fail or flash 
ever to ground. Whenever possible to do 
so the operator should always stand on an 
insulated stool or on the grounded metal 
plate provided for this purpose. 

Usually it is not permissible to break load 
current with an air-break switch; however, 
under certain conditions it will be neces- 
sary to break load current. The amount of 
current permissible to be broken will de- 
pend on the type and size of switch used, 
the condition of switch and load conditions 
at the time of switching. Such air-break 
switch operation is left to the judgment of 
the load dispatcher or operator controlling 
the apparatus. 

It is permissible to break charging current 
on a short line of 110-kv., 44-kv. or below 
or charging current on certain apparatus. 
Air-break switches may be used to charge 
any line or apparatus provided the line or 
apperatus is provided with fuses or auto- 
matic oil circuit breakers to clear in case 
of failure. 


DISCONNECT SWITCHES 
OIL CIRCUIT BREAKERS 


AIR-BREAK SWITCHES 


Air-break switches may be used to tie any 
two sections of line together, provided the 
voltage difference on the two sides of the 
switch is not too great, and provided the ex- 
change of load is not too great when the 
switch is closed. 

Gang-operated air-break switches may be 
used to plug a section of line thought to 
be in trouble, provided the line is equipped 
with an automatic oil circuit breaker which 
will clear in case of trouble. 

lf there is any doubt as to the condi- 
tions existing at the time of switch opera- 
tion which might affect the safe operation 
of equipment the dispatcher or operator 
controlling the line or equipment must be 
consulted and his recommendations must be 
followed. 


OPERATION OF OIL CIRCUIT 
BREAKER BY-PASS 
SWITCHES 


Before by-passing an oil circuit breaker 
the operator must make certain that the 
corresponding breaker is closed. Also the 
operator must make certain that the breaker 
and by-pass switch are connected to the same 
station bus. Failure to follow this proced- 
ure may result in the breaker opening on 
overload due to interchange of load from 
one bus to the other bus when the by-pass 
switch is closed. 

Before by-passing a breaker with single- 
blade disconnects or ganq-operated by-pass 
switches it is necessary that the dispatcher 
or operator issue orders for opening the trip 
circuit of the protective ground relav if 
the breaker is provided with such protection. 
After the oil circuit breaker has been put 
back in service and the by-pass switch is 
opened it shall be the dutv of the load 
dispatcher or operator to have the trips 
closed on the ground relays. All operators 
should familiarize themselves with the trip 
circuits on all ground relays on their switch- 
boards. 

Before by-passing either the high- or low- 
tension breaker of a transformer bank, which 
is provided with differential relay protection, 
the trip circuit of the differential relays must 
be opened unless relay knife switches are 
provided for this purpose. 


OIL SWITCH OPERATION 


It is emphasized here that no switch, either 
high or low tension, shall be opened or 
closed (except in an emergency, or as 


hereinafter noted in the individual station 
procedures) without first informing the load 
dispatcher or operator controlling such 
switches, giving reasons for doing same. 

lf for any reason it is necessary to close 
a breaker while its reclosing relay is going 
through its duty cycle, the reclosing relay 
must be made inoperative by first opening 
the proper "A" switch. 

In doing yard switching it is often con- 
venient to trip a breaker from the mechani- 
cal trip provided on the breaker mechan- 
ism. In the case of breakers, however, 
which are provided with a reclosing relay 
or device, the breaker must be tripped from 
the switchboard rather than from the yard, 
except in an emergency which necessitates 
immediate action. This procedure is neces- 
sary in order that the auxiliary finger on the 
control switch may lock out the recloser each 
time the breaker is opened from the switch- 
board. 

Every oil circuit breaker of 22 kv. and 
above shall be operated twice a month for 
test. Where such switches are equipped 
with automatic reclosing devices the switch 
shall be tested by allowing the recloser to 
go through a complete duty cycle. All 
failures of reclosing devices to operate cor- 
rectly shall be reported to the office of the 
operating engineer. Breakers other than 
those equipped with reclosing devices shall 
be tested at regular intervals as designated 
by the load dispatcher. These tripping tests 
shall be made by tripping the breaker out 
from the relay studs and in addition a trip 
free test should be made on each oil switch. 
To accomplish this a permanent short should 
be made across the relay trip terminals, after 
which the operator should attempt to hold 
the breaker in by keeping the control switch 
in the closed position. If the breaker is trip 
free, it will close, then open and remain so 
even though the control switch is held in the 
closed position. 

(Do not fail to remove the short from trip 
circuit.) 


OIL SWITCH INSPECTION 

As soon as possible after an automatic 
switch operation, the operator shall make 
a visual inspection of switch and note on 
the station log sheet any unusual occur- 
rence, such as throwing oil, broken parts, 
etc., and if serious report same to the system 
load dispatcher and the division superin- 
tendent's office. 


*According to system operating procedures of the Alabama Power Company 
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Rockbestos A.V.C. 

and similarly ‘ asulated Motor 

(Underwriters and Nat. Elec. 

AVA) has 4 maximum operating trem 
ature rating of 110°C. (230°F.) and this 
permanently insulated construction. 


1 The conductor is perfectly and permany 
ently centered in helically applied 
insulation. 

stands 
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Bus Run Avoided 
by Paralleling C.T. 


By W. K. HOLMES 


Chief Electrician, Electric Department, 
Freeport, N. Y. 


Use of paralleled current trans- 
formers for totalizing watt-hour out- 
put saved considerable copper bus 
that would otherwise have been used 
when a generator and an outside tie 
were added to the Freeport station. 
Originally the bus, as shown in the 
sketch for present conditions, ran 
over the entire row of feeder breakers 
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Island lighting system 


TOTALIZING installation saves 
generator bus copper 


so that the output of the six Busch- 
Sultzer diesel-engine generators could 
be registered in total on one watt-hour 
meter. When No. 9 machine and the 
tie with Long Island Lighting Com- 
pany were added recently it would 
have been necessary to reinforce this 
bus run to the “A” position. 

After discussion with manufac- 
turers it was decided that the output 
to the village could be totalized with 
accuracy by paralleling and _ balanc- 
ing current transformers at either 
end of the battery of feeders. The 
balancing was effected by using No. 
8 wire for the 35-ft. secondary run 
from “B” to the meter D and No. 12 
wire for 8-ft. run from “A” to “D.” 

The tie with Long Island Lighting 
is only for two-way reserve purposes, 
but it is desired to measure the energy) 
passed in either direction as well as 
the plant generation. When the vil- 
lage plant supplies power to Long 
Island Lighting registration of “F” 
must be added to “D” to obtain total 
generated output. The output of ma- 
chines 4, 5 and 9 goes direct to the 
tie and the contribution from 6, 7 
and 8 registers nothing on “D” be- 
cause the current through “B” in re- 
verse direction neutralizes the effect 
produced in “A”. On the contrary. 
when Long Island Lighting supplies 
the village, the registration “E” must 
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be subtracted from “D” because the 
current passes through “B” (register- 
ing on “D”) as well as through “C” 
(registering on “E”). 

No. 9 unit is 2,675 kva. the five 
others totaling 9,185 kva. 


Tank From Scrap 
Salvages Scrap Poles 


By AXEL CARLSON and VERE HEAD 
Des Moines Electric Light Company, 


Des Moines, lowa 

Recent addition to the pole yard of 
Des Moines (Iowa) Electric Light 
Company is an electrically heated dip 
tank for the butt treatment of re- 
claimed distribution poles. Added to 
pole yard equipment during wartime, 
the tank and heater were of neces- 
sity built entirely from scrap and 
non-priority materials. The tank has 
a capacity of six to eight poles and 
holds 600 gal. of impregnant consist- 
ing of 500 gal. of transil oil and 100 
gal. of Permatox-A. 

To circumvent the difficult prob- 
lem of securing a commercial electric 
heating element for this type of work 
it was necessary to design a heater 
that could be built from materials at 
hand. Objective was to bring the 600 
gal. of impregnant to 200 deg. F. in 
about six hours. Calculations indi- 
cated this would require about 9 kw. 





support 
poles 
above 
heater 





GENERAL LAYOUT of pole dip tank 


The heater evolved used about 250 ft. 
of No. 6 high-strength steel wire of 
the type used as distribution conduc- 
tors. The element draws about 81 
amp. at 110 volts. 

The heater is manually discon- 
nected when temperature reaches 200 
deg. F. Poles are allowed to stand 
in the dip tank overnight. Impreg- 
nated poles are then removed, a new 
set substituted and the cycle repeated. 

The iron wire is wound in the form 
of a drum between the two halves of 
20-in. grooved maple blocks bolted 
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ELECTRIC HEATER for pole dip tank; operates on 110 volts, has 9 kw. capacity and was 
built from 250 ft. of No. 5 iron wire of type now used on distribution lines 
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FOUR nickel-chrome-molybdenum steel rods subjected to 100,000-hour creep tests: wall 
chart shows results of first 50,000 hours: the General Electric research laboratory engi- 


neer is Frank Lorenz 


at 9-in. intervals around the circum- 
ference of two steel wagon tires. The 
heater thus formed is supported 18 
in. above the bottom of the tank on 
legs made of structural channels. 
The clearance between the heater and 
bottom of the tank provides room for 
dirt and sediment to collect without 
interfering with operation of the 
heater. A grating of inverted 3 x 3-in. 
angles welded to the heater frame- 
work supports the poles above the 
element. 

Tank in which the heater is in- 
stalled is a 10-ft. section cut from a 
53-ft. diameter boiler. It is buried 
in the ground with the top three feet 
projecting. Three 35-ft. poles have 
been set around the tank and con- 
nected at the top by 4.x 6-in. timbers 
to form a framework to support pole 
being impregnated. 

Several types of lead wire were tried 
for connecting the heater element 
to the 110-volt service. Rubber-cov- 
ered and weatherproof wire deteri- 
orated rapidly in the hot impreg- 
nant. Leads made from scrap lengths 
of transformer lead wire inclosed in 
interlocking wooden guy guard are 
now working successfully. The two 
leads are brought out of the tank sep- 
arately and connected through a 
safety switch and watt-hour meter to 
an adjacent transformer pole. It is 
incidental that the transformer serv- 
Ing the tank is some 25 years old 
and was destined for scrap, but was 
reclaimed for use on the dip tank. 
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Moly-steel Creep 
Data Released 
A 100,000-hour high-temperature 


creep test—the longest on record— 
for four rods of high-strength alloy 
steel has been completed at the Sche- 


nectady Works of the General Elec- 
tric Company. The four specimen 
rods represent one of the best-known 
alloy steels for high-strength forgings 
and bolts required in the manufacture 
of steam turbines. The test was made 
to determine what stresses could be 
used at temperatures where all mate- 
rials are plastic without causing de- 
formations larger than the minute 
values tolerable in high-speed ma- 
chines. Ordinarily, creep tests run 
for only 1,000 to 3,000 hours, but 
this test runs for 1] years. 

The rods tested were each 4-ft. 
specimens of  nickel-chrome-moly 
steel (S.A.E. 4340), 0.505 in. in 
diameter. A 12-in. portion at the cen- 
ter of each rod constituted the test 
area. Temperature of the furnace 
was maintained at 842 F. and the 
four rods were subjected to constant 
stresses of 13,000, 17,000, 21,000 
and 25,000 lb. per square inch, re- 
spectively. In the 100,000 hours the 
No. 1 rod with the constant stress of 
13,000 lb. .per square inch stretched 
0.928 mil per inch of length, or about 
one-thousandth of the 12-in. portion 
tested. 

Extensions of the three other rods 
were 1.398, 2.729 and 4.166 mils 
per inch of length. 





“Odd Job” Costs in Steam Plants (1939-1941) 


Improving Lighting of Station Drafting 


DIN hee ole BidanShd a Rewelaheioks ; $313.08 
(Equipping 2 Bays at each End o 
Room) 
12 Fluorescent lighting fix- 
DE i aathitca bey Abd en a 5 $132.30 
Electrical fittings ........ 3.78 
SRO Ne ccédedcicnnias 92.61 
48 Hanger straps .......... 14.11 
OE BE hc cccccceacce 9.70 
6 Connecting straps ....... 4.41 
24 40-watt lamps (fluores- 
OEE: sic skaceccimuhidens 23.71 
20 ft. of I-in. conduit pipe. . 1.14 
PE bine aWescsucken ‘ 0.57 
84 ft. No. 14 rubber-covered 
IN hii na 60c dos neat 0.41 
3 eer 0.55 
MS ch dncvasvtass ., 25.57 
Overhead and equipment 
WEN ccubercents cds ‘ 4.22 
TRE * ddkacdhncwacsedheanss $313.08 
Installing two fog nozzles at coal wharf $103.19 
Two 2!/,-in. fog nozzles...... $90.00 
One adapter ........ we ala 6.75 
WM: Jicaseaae's ; 6.30 
Overhead and equipment 
charge ...... Ss dataset 0.14 
WET culstekasssudnedavane $103.19 


Provision of spare bucket for coal tower $2,775.55 
One 3,000-lb. Hayward type 


E-I5 bucket ........ $2,751.21 
ME eo iwedivnss oneh 16.39 
Overhead and equipment 

GEE inane es incon 7.9 

ME cdddd tat ue< te $2,775.55 


Installation of 5 wall telephones in 
OTE. . BOONE sic o55 pac ceeceneotints $140.62 
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Cost of equjpment and ma- 


WE iccicuav incest oeen $96.85 
Labor va iat aitaeaiasa 36.48 
Overhead and equipment 
GIN esas te ecascten cat 7.29 
WO ives Go kanacnguaes $140.62 
Installation of a Sump Pump........... $846.26 


One automatic sump pump, 
100 g.p.m. at 38.6 ft. head, 
1,150 r.p.m., driven by 
550-volt, 3-phase, 60-cycle 


WN 5 Sruiicdsaun deedcaees $780.00 
MONEE 6. dddaucasadeascedia 1.06 
GME. nc da ccacenetdancrunes 59.41 
Overhead and equipment 

GI  cintanaccwaueaatre 5.79 

WO a i vtank in vedaweves $846.26 

Recording gages for condenser screen 

WHIPS... cJucachiucdenenteaseatleanak $230.25 
One 1!0-in. recording gage.. $76.25 
One 12-in, tide gage....... 154.00 

WP Noa wnevaceeceivereus $230.25 

Installation of 50-kva, Transformer for 

Boiler Room Lighting............... $449.51 
One 50-kva. distribution type 

transformer, |-phase ...... $311.44 
Fittings and covers.......... 20.28 
10 ft. of 2-in. conduit pipe. 2.61 
30 ft. of 2!/,-in. conduit pipe 16.11 
60 ft. No. 4/0 rubber-covered 

WH hc unakdcceateudia vas 11.20 
16 ft. No. 2/0 Kerite wire... 5.16 
Miscellaneous .............- 5.95 
NANI 420 cakvcdionwbedavscat 59.38 
Overhead and equipment 

GOED oc cidcdecraziei tus 17.38 

Was cdckicnvencticagien $449.51 
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HOW TO CONNECT 


CONTROLS, METERS AND RELAYS 


FOR PARALLEL 
220-kvy. TRANSMISSION LINES* 
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References for circled numbers on diagram: . Directional overcurrent relays. 
. Neutral current transformer. . Potential transfer switch. 
. Residual source when auto-transformers are used. . High-tension oil circuit breaker control. 
. Residual curve drawing ammeters. . Auxiliary control. 
. Three-current-coil indicating wattmeters. . Auxiliary relays. 
- Directional residual overcurrent relays. . Auxiliary contacts 
. Auxiliary control. . Ammeters. 


*From a book of standards of a Western utility organization. 
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VERY new bomber that takes 


wing, every tank that rolls off the 
assembly line, every ship that slides 
down the ways is a product of electric 
power — most of it generated many 
miles from the point of use. That’s why 
the absolute dependabilitv of power 
transmission is more important to 
America than ever before. 

Throughout the countrv, thousands 
of American Bridge transmission tow- 
ets are helping to feed a continuous 
flow of energy to busy production cen- 
ters. And in many strategic switch- 
yards American Bridge-built switch 
tacks and takeoff towers support high- 
Voltage leads to and from transmission 
lines, Some of these towers and sub- 
station structures have been in service 
over 30 years. Many are vintage 1942. 
All benefit from the same sound engi- 
neering practice, based on proved 

signs that have been thoroughly 
Pre-tested under duplicated field con- 


AMERICAN BRIDGE COMPANY 


ditions in our factory test frame. 

Today the studied simplicity of 
American Bridge tower designs is sav- 
ing precious time in the completion of 
key power systems and system expan- 
sions. Cross-arm frames and shafts are 
clean-cut, with a minimum number of 
parts. Connections are simply de- 
signed. Members are shipped in the 
longest practicable lengths with splices 


favorably located for quick erection 
and easy field handling. 

Every transmission tower we're 
building now is a link in the vital sup- 
ply line that feeds kilowatts to war 
industry. Tomorrow, our Tower De- 
partment’s technical personnel, fabri- 
cating, testing and erecting equipment 
will be ready to meet the power trans- 
mission needs of the nation at peace. 


General Offices, Frick Building, Pittsburgh, Pa. 
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Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Steel Export Company, New York 
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HERE’S ONE ANSWER- 









































@ Serving telephone and tele- 
graph lines carrying wartime 
messages—keeping power 
flowing to important indus- 
trial plants—helping speed 
freight and passengers on 
transportation systems—these 
are all jobs on which Klein 
tools are proving that under 
the strain of unusual condi- 
tions, quality counts. 

Because war needs have first 
call on manufacturing facil- 
a ities, owners of Klein tools 
and equipment are fortunate 
in possessing equipment that 
is designed to last longer be- 
cause it is made better. 


ASK YOUR SUPPLIER 


Foreign Distributor: International 


Standard Electric Corp., New York 
Mathias 
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Mounting Transformers 
for Outdoor Metering 


To standardize installations of jp. 
strument transformers for outdoor 
2,300-4,600-volt metering, specifica. 
tions covering the equipment and its 
arrangements have been issued by the 
West Penn System. 

Transformer — connections to the 


---Insulator 


Color Code 


eo ae _ 
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Black-white++. Blue 





CONNECTIONS and color code for an 
outdoor metering installation 
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INSTRUMENT TRANSFORMERS for 2,300- 
4,600-volt metering arranged on pole 


line and the meter, as well as a color 
code are shown above. 

Another illustration outlines the - 
mounting of the transformer equip: 
ment on a pole. Each instrument 
transformer is attached to the cross 


arms with x 4%-in, galvanized 
machine bolts. 
Outdoor potential —transiormers 


with 20:1 ratio are used on 2,300- 
volt service and with 40:1 ratio on 
three-wire, 4,000 or 4,600-volt serv- 
ice. Size of current transformers are 
determined by other specifications. 
Under the lower crossarm there 1s 
run °4-in. conduit and fittings and 
1942 
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along the pole is l-in. galvanized 
conduit for color control cable from 
the instrument transformers to the 
meters. No cable splices are per- 
mitted to be made in the conduit or 
conduit fittings. 

Lightning arresters are added on 
the load side one span away if the 
customer’s line is more than three 
spans in length. 


More Steam—How? 


15. Steam Temperature and 
Combustion Control’ 


By ALFRED IDDLES 


Application Engineer 
The Babcock & Wilcox Company 


It is customary for buyers to spec- 
ify the outlet steam temperature de- 
sired and recently in most cases there 
has been a further request that the 
temperature be maintained from full 
load down to some percentage thereof. 
Most inquiries also give the feed- 
water temperature, but frequently 
omit to state how this temperature 
varies with load. The designer of 
the unit must in his calculations as- 
sume the method of burning the fuel 
and the excess air that will result so 
that the mass flow of furnace gases 
through the convection surfaces may 
be known. 

In other words, the amount of fuel 
to be burned for a given amount of 
steam depends upon the feedwater 
temperature, the outgoing steam tem- 
perature and the efficiency of the 
unit. The outgoing steam tempera- 
ture will depend upon pressure, gas 
mass flow through the convection 
superheater of the heat head available 
to the radiant superheater and clean- 
liness of all heat- absorbing surfaces. 

The designer’s job is to choose 
these variables in accordance with 
the available apparatus and condi- 
tions, and if he does this correctly, 
then the operator has been provided 
with an apparatus with which he can 
obtain what he has asked for. He can- 
not, however, obtain this without con- 
siderable effort and careful supervi- 
sion of operation. For instance, the 
satisfactory operation of the burners 
may depend upon the proper opera- 
tion of the pulverizers and will cer- 
tainly affect the accumulation of dry 
or wet slag on the furnace walls, and 


_—... 


“This series began in the May 16, 1942, issue of 
“Electrical World," adapted from author's talk 
“What the Operator Wants to Know" to Steam 


Power Division, A.S.M.E., Metropolitan Section, 
March 25, 1942; 
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BUTE STRENGTH 


2 Things Make Hemingrays Super-Strong 


First, a “‘secret”’ 


years’ experience. Second, Owens-Illinois step-by- 
step quality-control production. These result in 
Hemingrays so strong that, using A. S. T. M. pro- 
cedure, a recent test of stock Hemingrays by 
Purdue University showed a strength of 3000 Ibs. 
Fact is, a 100-year-old Hemingray insulator could 
be remelted and made into another insulator that, 
in turn, would last another 100 years, because 


time does not affect the structure of their glass. 


Hemingrays are sold only through principal 


jobbers. Their cost, figured in service-life, is meas- 


ured in cents. 


10 Hemingrays for Primary 
Power Distribution 


From this group you can 
choose Insulators with the 
following range of charac- 
teristics: — 


© Critical Impulse Flash- 
overs ranging from 75 to 120. e Leakage Distances 
ranging from 4 to 91% inches. e Dry Arcing Dis- 
tances from 2% to 4% inches. e Wet Arcing Dis- 
tances from 1 to 1% inches. 


10 Hemingrays for Secondary 
Power Distribution 


From this group you can 
choose Insulators, Knobs 
and Spools with the fol- 
lowing range of charac- 
teristics: — 


e Heights ranging from 
2-15/16 to 5-1/32 inch- 
es. @ Diameters ranging 
from 2% to 3% inches. STS 

© Groove Diameters ranging from _1 to 2 Seats: 
° Thread Diameters at 1 inch in all 10 Numbers. 


Complete stock of all types of 


glass batch-mix—climax of 87 






iver’ eD iT! r—“USE COUPON FOR CATALOG-— 
ne OWENS-ILLINOIS Company, Muncie, Indiana 


| Please mail a complete Hemingray Insulator Catalog. 


5 Hemingrays for Your 
Signal Work 


From this group you can 
choose Insulators with the 
following range of charac- 
teristics:— 


© Heights ranging from 
3-13/32 to 4 inches. e Diam- 
eters ranging from 2% to 
3% inches. e Groove Diam- 
eters ranging from % to 11/16 inches. e Thread 
Diameters standard at 1 inch in all 5 numbers. 





7 Hemingrays for 
Telephone and Telegraph 


From this group you can 
choose Insulators with 
the following range of 
characteristics: — 


© Heights ranging from 
213 (ieee 

. © Diameters ranging 
) ata 7/16 to 3% " 
inches. e Groove Diameters of obher 7/16 or 
inches. e Thread Diameters standard at 1 inch ian 
all 7 numbers, 





Hemingray Division 








Hemingrays are on hand. You can | Name . souls cottigiestctes 
order as many or as few, asyouneed. | Street and Number——__ 

Just *phone your jobber. He can 1 City ies 

arrange immediate shipment. a e cao 
HEMINGRAY DIVISION © MUNCIE, INDIANA 


HEMINGRAY Power, Telephone and Telegraph Insulators 
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This Miniature Frahm Vibrating-Reed Fre- 
quency Meter (shown actual size above) is an 
indicating instrument without moving system 
or pointer. The operating principle and the 
method of indication are based on resonant 
vibration of accurately tuned steel reeds. These 
instruments are easy to read, ruggedly con- 
structed, surprisingly accurate over long 
periods of time and are unaffected by wave 
form or by ordinary changes in voltage and 
temperature. Available in various ranges of 
power frequencies from 15 to 500 cycles per 
second; in fact, the same instrument can have 
more than one range. 


“Frahm” Switchboard Frequency Meter—9” 
Diameter Case. Made with one or two rows of 
31 reeds each, for indicating power frequen- 
cies, also for measuring frequency of harmonic 
ringer Circuits in telephone work. 


% “Frahm” Portable type Frequency Meter. 
Mounted in polished walnut case 9%4"’ x 842" 
x 44%" overall, with carrying handle. Wide 
range, such as 22.5 to 90 cycles per second. 
Arranged for various potentials from 50 to 
300 volts. 


Write for illustrated Bulletin 1695-W describing 
all types shown. 


James G. Biddle Co. 


uaz aRcH street €leclrical and Scientific Instruments pHaveLPHa, Pa. 
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this accumulation in turn affects the 
heat-absorbing capacity of either the 
radiant superheater or the water 
walls. This in turn materially affects 
the temperature of gases entering the 
convection superheater. 

Not only the temperature available 
but also the gas mass flow passing 
through the convection superheater is 
entirely dependent upon combustion 
conditions, so that the methods of 
control will in large measure deter- 
mine the accuracy with which super- 
heated steam temperature can be 
maintained. 


Double-Arm H-Frame 
Assembly Simplified 


Puget Sound Power & Light Com- 
pany is favoring the two-arm, H- 
frame assembly type of construction 
as shown by the accompanying sketch. 
Previously, the insulators were hung 
by means of U-bolts passing upward 
through a single crossarm. This 
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. 2-28 x 73x24 
crossarms 





LOWER-CLAMP BOLT of double arm rig is 
curved to serve as hooks for insulator 
string 


called for two vertical holes in the 
arm, with attendant likelihood of 
water penetrating the holes and caus- 
ing deterioration. 

The new two-arm, H-frame con- 
struction has the insulators hung 
from clamps which pass around the 
two arms, but it is the hanger bolt in 
this assembly which presents a new 
technique. 

The hangers, curved in the middle 
to receive the suspension ring of the 
insulator, are made by the reclama- 
tion department from the U-bolts for- 
merly used in the single-arm asse1- 
bly. These are first straightened out 
in the reclamation shop and newly 
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threaded. The blacksmith then forms 
the curve and the part is finally elec- 
trogalvanized. 


Up Boiler Settings 
to Better Combustion 


Destructive spalling of furnace cen- 
ter walls, slagging of boiler tubes, 
black stacks and other operating ills 
leading to high maintenance, and 
traceable to insufficient furnace vol- 
ume and a correspondingly high rate 
of heat release, have been practically 
eliminated by rebuilding certain 20- 
year-old standby boilers at the Rock- 
ford generating station of the Central 
Illinois Electric & Gas Company. 

Boilers in which these troubles were 
experienced were two Sterling type, 
stoker-fired units rated 750 boiler 
horsepower when delivering steam at 
250 lb., 500 deg. total temperature. 
Heat release in these boilers was in 
the neighborhood of 100,000 B.t.u. 
per cu.ft. Coal burned has a heat 
value of 11,200 B.t.u. Approximate 
coal analysis was: Ash, 10 percent; 
moisture, 10 percent; carbon, 39 per- 
cent; volatile matter, 39 percent; sul- 
phur, 2 percent; ash fusion tempera- 
ture, 2,100 deg. 

Limited furnace volume in these 
boilers resulted in serious spalling of 
the fire brick in furnace center walls 
that separated the stoker grates in 
each boiler. In periods of steady oper- 
ation these walls had to be replaced as 
often as every three or four weeks. 
Paralleling this difficulty and also 
traceable to limited furnace volume 
was trouble with slagging of boiler 
tubes resulting in loss of efficiency. 
Incomplete combustion of coal with 
resulting “black stacks” was also a 
problem. 

To correct these troubles the set- 
tings of these two furnaces were 

raised 6 ft. 3 in., increasing the fur- 
nace volume 23 times and reducing 
the heat release rate in the furnace to 
around 40,000 B.t.u. per cu.ft. Over- 
fire air was supplied to the furnaces 
by installing a motor-driven fan in 
front of each boiler, having a ca- 
pacity of 1,700 c.f.m. at 11 in., static 
pressure. Fan capacity represented 
about 15 percent of the air require- 
ments of each boiler. The over-fire air 
admitted to the furnaces was used to 
cool the furnace center walls. Con- 
versely, the center wall was used to 
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REALNENS! 


1 Non-Metallic 
Reflectors Deliver More 
Light Than Porcelain Enamel! 


GUTH Fluorescent is now made with 
Non-Metallic Reflectors to conserve 
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vital materials for war industries. Yet 
this conversion has in no way neces- 
sitated any sacrifice in lighting efi- | fo 
ciency! In fact the durable ''300 
White" synthetic Baked-Enamel, plus 

the engineered design, actually pro- ' 

ay : duces greater light output than do | 
Silat TINS Porcelain Enameled Steel Reflectors! 
Get this quality lighting—now avail- | 
able in non-metallic units! | 


SUPER MAZE-LITE ¢ aes co . — 

and 4-100 watt lamps Power Ss - ag co 
ul lighting units for high nye T 
oar tit ea 


ties and high-bays reall Fes rates like 


FLUOFLECTOR units fc 


2 rows of 
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THE EDWIN F. GUTH CO. + 2615 Washington Ave. « St. Louis, Mo. 
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MACHINING 


HERE 


Wht 
BIG DIFFERENCE 


HERE 


How well a connector is made 
is quickly proven when a line- 
man starts to use it. 

The ease with which the nut 
is removed from the body, per- 
fect mating of nut and body 
threads, absolutely no cross 
threading, and wide flats for 
holding and tightening fully 
prove the value of good machin- 
ing of L-M Connectors. 

Most important, with L-M 
Connectors, the lineman does 
not have to use great force to 
get high pressure contact be- 
tween conductors — another fea- 
ture which results from careful 
machining and is a big help to 
the man on the pole. 


LINE MATERIAL CO. 


ye 
MILWAUKEE WIS 
w 
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preheat the air before admission to 
the furnace—although admittedly this 
pre-heating effect was not great. Ex- 
haust from the fan was passed through 
a tile duct about half way up the 
height of the furnace center wall and 
thence to a wind box at the back of 
the furnace where a portion of the air 
was discharged into the furnace 
through two nozzles. Bulk of the air, 
however, was admitted at the front 
of the furnace. 

The increase in furnace volume and 
the addition of over-fire air, improved 
combustion and increased boiler effi- 
ciency an estimated 15 percent. Slag- 
ging of boiler tubes was largely elim- 
inated due to the longer gas path. 
Spalling of the furnace center wall 
is no longer a serious maintenance 
problem due to the cooling effect of 
the air duct and the reduction in the 
heat release rate in the furnace. 

While destruction of the furnace 
center wall might have been com- 
pletely eliminated and _ efficiency 
further improved by the installation 
of a water-cooled center wall, the low 
“use factor” of these stand-by boilers 
was not considered sufficient to jus- 
tify the added cost. However, if sys- 
tem conditions change a standard 
water wall can be installed at any 
future time. 


Another Use for 
Short Wire Lengths 


Old No. 10 weatherproof insulated 
wire salvaged in short lengths from 
here and there around the system has 
been put to good use by meter men 
of the Interstate Power Company, 


stee/ strap 


eggs 
or sleeve- 


Filling plug 
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Dubuque. With its insulation burned 
off, the wire is soft and pliable and 
lends itself to use for rewinding the 
current coils of two-wire, 220-volt 
watt-hour meters to be used on three- 
wire service. For insulation a length 
of Transflex plastic tubing is slipped 
over the bare wire. The tubing, made 


-by the Irvington Varnish & Insula- 


tion Co. will stand a potential of up- 
ward of 10 kv. before breakdown, it 
is reported, and its use in meters has 
been entirely satisfactory. 


Wiping Cradle Holds 
Splicing Sleeve 


The cable-splicing cradle shown 
has been developed by the construc- 
tion department of the Indiana Serv- 
ice Corporation, Fort Wayne, to hold 
extra long cable sleeves rigid while 
they are being wiped to the cable 
sheath. 

This cradle was developed when 
the company was engaged, recently, 
in installing cable for which the splic- 
ing sleeves were 32 in. long and 7 in. 
in diameter. 

For convenience in installing the 
sleeve it was necessary to cut the 
sleeve in two in the middle because of 
space limitations in the manhole. To 
make satisfactory wiped joints it was 
necessary to hold the two halves of 
the sleeve rigidly in line. When 
strapped in the illustrated cradle the 
flexible steel straps hold the sleeve 
halves, permitting the center and two 
end wipes to be made without the 
sleeve shifting. 





HALVES of long splicing sleeve held concentric by cradle during wiring operations 
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Welder Loads Made 
Non-Coincident 


A notable saving in transformer 
capacity through avoiding coinci- 
dence of load has been effected in 
the plant of the Pacific Chain & 
Manufacturing Company of Portland, 
Ore. Here chains for Liberty ships 
built by the Kaiser Company and 
others in that area are welded elec- 
trically by an adaptation of the Union 
Melt process. This is, incidentally, 
the first time that electrical welding 
has been employed for the purpose on 
a production basis. Heretofore, an- 
chor chains have been fire welded, 
using wrought iron or low carbon 
steel. Electric welding allows the use 
of high tensile steel which cannot be 
fire welded to make a joint as strong 
as the original bar. 

The formed chain, the links made 


of 25-in. lengths of 2,'g-in. round 
steel bar, is fed to the first welding 
machine with links alternately ver- 
tical and horizontal. This machine 
welds the links, which are in the ver- 
tical position. The chain is then 
turned 90 deg., bringing the alternate 
links into position for the next welder. 
Time for moving a link into and out 
of the welder molds, for inserting the 
cross-bar that goes into each link and 
for pouring in the Union Melt com- 
pound is just about equal to the ac- 
tual welding time. In this condition 
of time equality C. L. Lewis, electrical 
engineer for the company, saw a way 
to operate two machines with the 
welding transformer capacity re- 
quired for one. 

The result of his thinking appears 
on the cross bridge between the two 
welding machines shown in the illus- 
tration. It is a motor-operated, dou- 
ble-throw, 2,000-amp. knife switch 


THROW-OVER SWITCH prevents coincidence of welder loads 
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controlled by push buttons at the 
welding machines. When a weld is 
completed the automatic welder con- 
trol cuts off the current. The opera- 
tor pushes the button and the switch 
is thrown over to connect the other 
circuit. Thus, the two machines are 
alternately connected and a 40-links- 
per-hour schedule is maintained on 
each welder. 

Portland General Electric Com- 
pany supplies energy for this job 
through two 200-kva., 11,000/440- 
volt transformers connected in open 
delta. Each pair of welders is served 
by two transformers with 440-volt 
primaries and secondaries rated at 
1,250 amp. in a range of 30 to 80 
volts. Secondaries are connected in 
parallel. 


School Training 
in Appliance Repair 


Major appliance dealers who have 
attempted to go into service work 
and found it difficult because of the 
lack of skilled employes can now go 
ahead with their plans since the 
Northern California Electrical Bu- 
reau, San Francisco, has got service 
mechanic training classes under way. 

Approximately 50 skilled workers 
per month are being turned out and 
sent immediately into retail dealers’ 
shops, according to the bureau—com- 
prised 100 percent of men beyond 50 
and thus not subject to the draft, of 
women of all ages and of younger 
men with physical disabilities of one 
kind or another which exempt them 
from service. 

Classes were opened in late August 
at the Samuel Gompers Trade School 
in San Francisco and Central Trade 
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TRENGTH to support the pole structure under maximum 
ice and wind loading ... RUGGEDNESS to withstand the punish- 
ment incurred in construction and service... DURABILITY that 
outlasts the normal life of the line... are combined—with impor- 


tant ECONOMY—in @rapo Galvanized Steel Strand. 


Each size and grade develops the full tensile strength of the steel 
in cross section. The heavy, ductile, tightly-bonded zinc coating— 
applied by the famous @rapo Galvanizing Process—provides last- 
ing protection against Corrosion. 

There is a size and grade of @rapo Galvanized Steel Strand 
for every practical need. Consult the distributor of @rapo Gal- 


vanized Products near you or write for further information! 


(GRBE OYGAIVANIZED 


@sildal SURAD 

























School in Oakland, following a sur- 
vey made by the association of the 
plight of dealers in northern Califor. 
nia. Classes are open to any one who 
can prove himself exempt from mili- 
tary service, and, of course, to 
women of any age to 55. The first 
call for trainees produced more than 
500 applications (more than triple 
the number which had been ex- 
pected). Almost all of the men and 
women applying, it was found, had 
some experience in the work. Classes 
of 22 members each were chosen 
from among this group, the re- 
mainder given notice to begin new 
classes at a later date. The entire 
500 will be trained within a few 
months, it was emphasized by the as- 
sociation. Training is given without 
charge, school space donated by Oak- 
land and San Francisco, and instruc- 
tors paid from association dues. Ap- 
proximately 35 percent of the first 
graduating class was composed of 
women from 20 to 35 years old, and 
for whom dealers showed a prefer- 
ence in most instances. An appeal 
will be made for more feminine 
trainees. 

The course covers 80 hours to be 
completed in 34 days. Each candi- 
date is allowed to specialize follow- 
ing a general course on all appli- 
ances first. Mechanics specializing in 
washing machine repair, refrigera- 
tor service, commercial refrigeration 
maintenance and small appliance re- 
pairs have been most heavy in de- 
mand. 

Appliance dealers who plan to 
make service work at least pay the 
overhead for the duration register 
with the association, state a prefer- 
ence for older men, disabled men or 
women, and graduates are sent to 
them immediately upon graduation. 
To date none has been rejected by 
potential employers—and the San 
Francisco area is already enjoying 
many benefits from this timely train- 
ing program, 


Small, but Important, 
Jobs for Infra-Red 


A manufacturer engaged in wat 
work usés oxygen in production op- 
erations. Flow of oxygen from stor 
age tanks is controlled by master 
regulators, freezing of which held up 
production. 

An infra-red reflector was mounted 
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Washed out., 


TC aem Mayo ty 


@ It’s a rejected aircraft instrument — 
a tiny monument to wasted man-hours 
and lost material. Somewhere along the 
line a worker's eyes were strained or 
tired toward the end of the shift. And 
an important piece of work failed to 
come up to exacting precision speci- 


fications. 


You can help to eliminate such costly 


—and often needless — mistakes. 


Prime contractors and subcontractors 
in your own territory — under pressure 
to attain production goals — may have 


overlooked one important item in their 


4 ls cea 


YOU CAN SEE THE 
EXTRA QUALITY 


Look at the smooth, even 
coating of Sylvania Fluores- 
cent Lamps. It is visible assur- 
ance of top performance—of 
Sylvania’s high quality. This 
strict control of quality gives 
you maximum lumens per 
watt, uniform light-color, 
long lamp life. 


ie 
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plant programs. Many of them stand in 
need of the cool, glare-free, shadowless 


illumination of fluorescent lighting. 


It is insurance against the eyestrain and 
fatigue that forfeits rejects to the Axis. 


It steps up production. 


Fluorescent installations, in most in- 
stances, more than double lumen out- 
put on existing wiring. Since improved 
lighting efficiency speeds top-quality 
production, most plants engaged in war 
work qualify for priorities on Sylvania 


fluorescent lighting. 


Ever since the first commercial and in- 
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dustrial use of fluorescent lighting, 
Sylvania’s leadership has been based on 
its progressive technical developments. 
These continuous advances have pro- 
duced Sylvania Lamps which today 


deliver these results: 


More light — more lumens per watt. 
Longer life. More uniform coloring. 


Finer coating — smoother texture. 


Survey the war plants in your area. 
Show their officials how fluorescent 
lighting can speed production. Serve 
your country by helping them get 
fluorescent. If you wish, our represen- 
tative will gladly assist you in securing 
the necessary priority rating. Write 
Department EW-12. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


formerly Hygrade Sylvania Corporation 
Salem, Mass. 


Incandescent Lamps, Fluorescent Lamps, Fixtures 


and Accessories, Radio Tubes, Electronic Devices. 
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Bie ate Cheng Us 
Dark Secrets 


= HITE as snow” is the inside 

of this huge spherical photom- 
eter. Here, Goodrich research engi- 
neers strip light down to its basic 
elements—with no interference from 


outside light sources—no_ interfer- 
ence from reflections inside. 

In this modern laboratory, all 
Goodrich industrial fixtures in the 
development stage, run the gamut of 
exhaustive tests—to tabulate their 
efficiencies, reflective qualities, foot- 
candle intensities and distribution 





Highlite Stock lite 


Protecting vital plants with floodlighting — saving man-hours in production 
— Goodrich industrial fixtures are serving America’s war effort everywhere. 


LIGHTING 
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GENERAL OFFICES AND FACTORY: 4626 BELLE PLAINE AVENUE, CHICAGO, ILL. 


ELECTRICAL WHOLESALERS 


SOLD ONLY THROUGH 
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curves to solve each specific require- 
ment. From it come the many. im- 
portant developments which are pro- 
viding American workmen with the 
world’s best illumination . . . to elim- 
inate eyestrain and fatigue ... to 
promote better workmanship in a 
better place to work. 

Among the hundreds of sizes and 
styles of Goodrich porcelain en- 
ameled industrial fixtures, there is 
the right one to meet every light- 
ing task. 





No. 90 Floodlight 


Seprable RLM Dome 
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Infra-red ey- 
ergy. used for an hour before pro- 
duction starts, thaws out the regula- 
tors, keeps production moving. 

A maker of gas masks receni|, 
overcame a production bottle-neck |), 
installing infra-red reflectors to dry 
strap buckles. 

Before the use of infra-red it took 
an hour to dry a certain quantity of 
the strap buckles. Now it takes two 
minutes. Formerly the buckles had 
to be turned periodically to prevent 
sticking. This is no longer necessary. 


over each regulator. 


Jewelers Teach 
a Lesson in Repair 


Lifted out of the service building, 
dressed up a little and set down on 
the main sales floor for all to see, 
small-appliance repair departments 
are a commanding reminder to cus- 
tomers of their own idle units. 

At Des Moines Electric Light Com- 
pany small appliances have been re- 








REPAIR BUSINESS triples as Des Moines 
utility moves small appliance repair de- 
partment to sales floor 
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CONSTANT-CURRENT 


STAY ON THE JOB 
IN WAR TIME...as in peace time! 


NOFLAMOL 
TRANSFORMERS 
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Wherever the use of dependable elec- 
tric power and light is of vital impor- 
tance, Wagner Transformers are doing 
their part in speeding up our war pro- 
gram —in industries producing victory 
material, electric light and power 
plants, government construction proj- 
ects, airports, army cantonments, war- 


ships and merchantmen. 


Wagner transformers, during many 
years of service to industry, have proved 
their ability to furnish unfailing power, 
and it is only natural that they should 
be selected for the key points of power 


distribution in this time of war. 


Wagner builds all types and sizes of 
power and distribution transformers 
stud-bushing type; primary-pocket-stud 
type; sub-station and subway types; 
single- or three-phase; rural-line; air- 
cooled; Noflamol; and Type Y-H Con- 


stant-Current Regulator. 


Because of large plant capacity, modern 
manufacturing facilities, and years of en- 
gineering and manufacturing experience, 
Wagner can give immediate attention 


to all your transformer requirements. 


Bulletins TU-180 (distribution) and TU-181 (power), illustrate and describe the com- 
plete line of Wagner Transformers. They will be sent FREE. Write for copies today. 


Wagner Electric @rporation 


6400 Plymouth Avenue, Saint Louis, Mo.,US.A. 
TRANSFORMERS - MOTORS - BRAKES - FANS 
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Lo keep em rolling 
| day and night! 


NE of the biggest all-out war jobs in 
America is being done by the rail- 
roads. To these carriers is entrusted the 
task of transporting hundreds of thousands 
of soldiers, sailors, marines and aviators— 
millions of tons of freight and express—an 
enormously increased passenger traffic. 
Night and day the heavy trains roar over 
the rails, setting an all-time transportation 
record. 

Here, again, electricity plays its part. 
Power and light for electrified lines, for 
signal systems, for communication net- 
works depend upon the unfailing transmis- 


sion of electricity. And so, only electrical 
wires and cables as trustworthy as modern 
manufacturing methods can make them 
will do the job properly. 

Because of their outstanding quality, 
such products of American Steel & Wire 
Company play their important role in the 
country’s war effort. The years we have 
spent in research and improvement now 
demonstrate their inestimable value. And 
our research continues at an even greater 
pace so that our Electrical Wires and 
Cables will meet the still more exacting 
demands of tomorrow. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


ELECTRICAL WIRES 
AND CABLES 


American Steel & Wire Company es 
Wires and Cables are serving 1n the vital 8 
of transmitting and distributing power an 


light. 
closest cont 


They are manufactured under the 
trol, from the first operation to the 


i rements in 
last, and embody all latest improvem 


design and construction. 
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Every Man, Woman & Machine 


CRESCENT 
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is working 100% to keep the 
Light of Freedom burning! 





CRESCENT INSULATED WIRE & CABLE CO. 






WIRE and CABLE 


TRENTON, N. J.— Stocks in Principal Cities 


Radke: 4 


RESCENT ENDURITE SUPER-AGING INSULATION 








© CRESFLEX NON-METALLIC SHEATHED CABLE e SERVICE ENTRANCE CABLE e MAGNET WIRE @ BARE WIRE 
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paired at the service shops for years 
But when the repair department was 


to the sales floor, late 
this summer, people dropping by to 
shop or pay bills paused at the repair 
bench, watched the work go on—and 
on the next trip brought their own 
appliances in. Result: repair service 
tripled in two months. 

“Jewelers have used the idea for 
years,” Joseph Schilling, commercial 
manager, points out. “But precious 
few people put a watch away on a 
shelf when it’s broken; they know 
where to get it fixed because they 
have seen it being done. The same 
thing ought to be true of appliances.” 
he reasons. 


Repair Work Is Miner 


Bulk of the repair work is minor. 
Irons with broken handles, sticking 


| thermostats, damaged cords and plugs 


predominate. Clocks. toasters, waf- 
fle irons and similar items are 


the dominant list. 


on 
Repairs are made 


_at cost plus a small sum to cover 


labor and overhead. Few of the 
charges run over one or two dollars. 

Little trouble has been experienced 
as yet in obtaining repair parts for 
the appliance, although it is antici- 
pated that the problem may later be- 
come more pressing. Ninety percent 


| of the customers are good natured 
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about appliance repair part shortages 
that do exist, it was estimated. How- 
ever, considerable irritation is evi- 
denced regarding the ruling that un- 
damaged lamps of the lumiline type 
must be returned to obtain replace- 
ments. Many have occurred 
where these lamps have broken on 
removal and the customer must get 
along for the duration without a re- 
placement. Irritation is real in these 


cases 


| cases, it is stated. 


Few of the Des Moines electrical 
dealers have expressed interest in 
developing appliance repair business. 
The bulk of them prefer to direct 
business to the utility. Not infre- 


| quently those dealers with repair de- 
| partments are turning to the utility 


for repair parts which they do not 
have. This practice is not discour- 
aged by the company, since it is real- 
ized that many dealers are not in 4 
position to carry heavy, idle, stoc ‘ks 
of parts at the present time. For these 
reasons the Des Moines company is 
expecting the burden of repai! busi- 
ness to devolve upon it and it is tak- 
ing steps to handle it for the duration. 
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HOW TO 
“TOP THAT 10% BY NEW YEAR'S” 


Out of the 13 labor-management conferences sponsored by 
the National Committee for Payroll Savings and conducted 
by the Treasury Department throughout the Nation has 
come this formula for reaching the 10% of gross payroll War 
Bond objective: 


1. Decide to get 10%. 

It has been the Treasury experience wherever manage- 

ment and labor have gotten together and decided the 

job could be done, the job was done. 
2. Get a committee of labor and management to work out 
details for solicitation. 

a. They, in turn, will appoint captain-leaders or chair- 
men who will be responsible for actual solicitation of 
no more than 10 workers. 

b. A card should be prepared for each and every worker 
with his name on it. 

c. An estimate should be made of the possible amount 
each worker can set aside so that an “over-all” 
of 10% is achieved. Some may not be able to set 
aside 10%, others can save more. 

3. Set aside a date to start the drive. 

4. There should be little or no time between the announce- 
ment of the drive and the drive itself. 

The drive should last not over 1 week. 

5. The opening of the drive may be through a talk, a rally, 
or just a plain announcement in each department. 

6. Schedule competition between departments; show 
progress charts daily. 

7. Set as a goal the Treasury flag with a “T.” 


Gave wth 










War Savings Bonds 


The eyes of all 
America are upon 
the United States 
Treasury Roll of 
Honor os 
in the “Payroll 
Savings News.” 
For copy writ: 
War Savings Staff, 
Treasury Depart- 
ment, Wasbing- 





S of today, more than 20,000 firms of 
} = sizes have reached the “Honor 
Roll” goal of at least 10% of the gross 
payroll in War Bonds. This isa glorious 
testimony to the voluntary American way 
of facing emergencies. 


But there is still more to be done. By 
January 1st, 1943, the Treasury hopes to 
raise participation from the present total 
of around 20,000,000 employees investing 
an average of 8% of earnings to over 
30,000,000 investing an average of at least 
10% of earnings in War Bonds. 


You are urged to set your own sights 
accordingly and to do all in your power to 
start the new year on the Roll of Honor, to 
give War Bonds for bonuses, and to pur- 
chase up to the limit, both personally and 
as a company, of Series F and G Bonds. 
(Remember that the new limitation of pur- 
chases of F and G Bonds in any one calen- 
dar year has been increased from $50,000 
to $100,000.) 


TIME IS SHORT. Our country is counting 
on you to— 


“TOP THAT 10% 
BY NEW YEAR'S” 


+ 





This space is a Contribution to America’s All-Out War Effort by Electrical World 
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ENERAL ELECTRIC CONTINUES SERVICE TRAINING 


EN the appliance industry converted to total war effort, 
General Electric announced a carefully conceived service pro- 
gam that had Manpower Training as its principal aim. Throughout 
the past summer G-E and its distributors have conducted hundreds of 
shools from coast to coast. These have covered the repair and main- 
nance of load building G-E appliances that are vitally important to 
the health and comfort of American families. The number of service 
nen and women who, because of these meetings, are better qualified 
today to make essential repairs runs into the thousands. 




























That such training schools have already filled a great need and are 
popular is indicated by the fact that 97 percent of the service men 
atending Laundry Training Meetings a few months ago asked that 
GE and its distributors continue to conduct such programs. With such 
enthusiastic endorsement meeting its efforts, G-E is now glad to an- 
nounce its mext series of schools to start in early January. Please 
wite us for dates and places. Here are some of the features. 


DON'T BLAME IT ON THE OVEN 


While this brand new movie, in 
full color, was made primarily to 
help your service men answer oven 
baking complaints, it’s appeal is 
much wider. It is a picture your 
home service specialists will want 
to show frequently at meetings of 
women’s clubs and other civic or- 
ganizations. We believe it is the fin- 
est thing of its kind ever produced. 

This story is contained in a 
booklet of the same name, copies 
of which will soon be available 
to you at a nominal cost. 


aeaeee 


emblem at the right indicates an au- 
med Appliance Service Center Dealer. 
fare some 3000 of these servicing 
" doing their bit to keep G-E 
& in ood operating condition. 
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HEATING UNITS SERVICE 


This sound slide was designed to show short 
cuts to surface unit and thrift cooker adjust- 
ments. Every service man needs this instruction 
to do a thorough job. 





\ 


SMALL APPLIANCE AND 
HEATING DEVICE REPAIRS 


This series of slides makes available for the 


first time the proper methods of small appli- 
ance repairs. 





THE REPAIR PARTS SITUATION 


The latest information on this all-important 
subject will be made available to you at this. 
meeting. 


G-E PLANS FOR 1943 


In its planning for next year, G-E is giving 
considerable attention to Product Service. Many 
of our plans will be announced during the 
January Service Meetings. 
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Reflector 


New line of porcelain-enameled high-bay 
reflectors for general lighting of medium 
and low bay areas in power plants is de- 


r 





Porcel 3in-enameled high-bay reflector has a 
reflection factor of 80 per cent. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


signed for either incandescent or high-in- 
tensity mercury lamps and is available 
with either the locklite two-piece, quick- 
detachable construction or one-piece type 
for conduit or outlet box mounting. 
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Hot Splice Tool 


By using the Universal splice tool with 
new crimping device it is possible to apply 
Nico-Press type sleeve splice while the lines 
are hot. Loose ends to be spliced are pulled 
taut with blocks insulated with link sticks 
and funnel-like splice tool is applied to 


vevanarasionisenencas aint encntcantminintttonsitets ane 


Universal splice tool with ''Nico-Press" crimp- 


| ing device. A. B, Chance Co., Utilities Di- 
| vision, 210 Allen Street Centralia, Mo. 
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EW EQUIPMENT 


splice sleeve. While this is held in position, 
the loose end of one conductor is guided 
through the funnel and into the splice. Then 
the crimping tool is applied, holding the 
conductor in place. This operation is re- 
peated at the other end of the splice to 
complete the job. The tool is designed to 
clamp down and slip past dead center to 
avoid exerting too much pressure. 


Welding Unit 


Compact, self-contained unit, connected 
by flexible cables to one or several welding 
guns, takes three-phase standard voltage 
alternating current and delivers low-voltage 
direct current to the welding devices. This 
eliminates the problem of cable reactance 
and requires less power to transmit the use- 
ful welding current to the point of the weld. 





Pack’ capable of furnishing current 
for welding aluminum up to 0.040 in. thick, 
stainless or mild steel up to 0.064 in. thick. 
Thompson-Gibb Electric Welding Co., Lynn, 
Mass. 


Power 


Unit consists of a three-phase transformer 
and three-phase copper oxide rectifier with 
connecting busbars, air blowers for in- 
dividual cooling of each unit, ignitron type 
contactors, timing control and voltage regu- 
lators. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Cutouts 


Adapted for use in industrial plants for 
branch circuits, individual transformers or 
banks, motors and control apparatus, new 





Metal-inclosed 


assembly of 
oil fuse cutouts can be supplied for all wall or 


gang-operated 


direct-to-apparatus mounting, with openings 
for conduit, cable or pothead connections in 
a number of ratings. General Electric Co., 
Schenectady, N. Y. 


cutout assemblies permit totally metal-in- 
closed installations, either single or three 
phase. Factory-assembled with flexible, in- 
sulated cable leads ready for connection 
to either single- or multi-conductor cable, 
these assemblies are said to save installa 
tion time and labor. Switching requires 
merely throwing a lever 90 deg., and fuse 
carriers may be removed without disturb- 
ing gang-operated mechanism. 


Fire Extinguisher 


"Commander" pump tank fire extinguishe 
available in 5 gal. and .2!4 gal. sizes 
equipped with standard 26-in. hose. Ameri- 
= “aria - Foamite Corporation, Elmira 





Approved by Underwriters’ Laboratories 
with Class A-1 rating, under the Emer- 
gency Alternate Specifications, new extin- 
guisher for use on incendiary bomb fires 
produces a straight stream, necessary in 
controlling magnesium type incendiarics. 
The pump tank has an oversized air cham- 
ber, assuring minimum pulsation, a steady 
pressure and a more constant stream. [av- 
ing a range of 30 to 40 ft., this device is 
self-contained and can readily be tran- 
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Wherever your power or communication system 
may serve; whatever its hazards may be and whether 
your crew is made up of one or hundreds of workers, 
the Phantom Lineman is also there working for you. 
He is on the pole, hard at work while your men are 
eating lunch and he is there when they are off duty 
recuperating for the next day's labor. 


He is revealed for the first time by the accompanying 
photos showing how only a few of many hundreds 
of tests are carried out to insure the highest possible 
quality in Hubbard Pole Line Hardware. 

For the Phantom Lineman is none other than old 
man “Test’’, the fellow who puts his finger on the 
bugs in a product. He is the one who checks the 
Stresses, strengthens the weak spots, trys the 
practicability of the item and then stands by while 
it is in service on your lines. 

He notes with satisfaction that his work has 
enabled your service to hold up through a severe 
winter storm, spring sleet or burning desert heat. 
He is the phantom who started his work in the 
Hubbard test laboratory and continues, shoulder to 
shoulder with your linemen. 


‘**HANG THE LOAD ON HUBBARD HARDWARE’? 


HUBBARD aw COMPANY 


PITTSBURGH .. . OAKLAND WA CALIFORNIA . . . CHICAGO 


EL 




















































ported to points difficult of access. Finished 
in corrosion-repellent, easily identifiable red 
enamel. 


Timers 





New timers, for automatically controlling 
a sequence of “on” and “off” operations 
of a single or a multiple number of elec- 





"Type MC2,"" two-minute, two-circuit meter 
(shown), and special multi-contact timer giv 
ing: various timing impulses every one, two, 
three, four and five seconds and circuit No. 6 
every one minute. R, W. Cramer Co., Inc., 
Centerbrook, Conn. 


trical circuits, have self-starting synchron- 
ous motors, complete gear trains in oil 
and bakelite cams mounted on shaft in 
identical pairs so that “off” and “on” incre- 
ments can be adjusted to the desired oper- 
ating program. Timers may be operated 
manually. 


Fluorescent Tool 


Model 70IH "'Flud-Lite'’ Magnifier; equipped 
with hardwood handle and 4 ft. of cable with 
ballast plug. Stanley Electric Tool Division, 
New Britain, Conn. 


Inspection tool combines magnification 
and shadow-free fluorescent lighting. De- 
vice has 5-in. lens with a focal length of 
13 in. Small fluorescent lamp is mounted 
between handle and lens. Operates on 110- 
120 volts, 60 cycles, alternating current. 


HARNESSED AN ARC 
| TO KEEP WAR PRODUCTION ROLLING | Welding Transformers 


There’s an aggressive spirit swinging through the country’s 
war working plants—a grim determination to win in the 
shortest possible time. But to win the war we must first 
win the battle of production. 


That’s where this new 575 volt Rolarc Safety Switch comes 
in. Available from 100 to and including 600 Ampere 
capacity, it is designed on a radically new and advanced 
principle of arc control. Two parallel rollers snap together 
immediately upon disengagement of the blade from the 
| “line” stationary jaws to form an insulated barrier that interrupts the arc—reducing 
| the possibility of arcing to an absolute minimum. 





By harnessing an arc the Federal Rolarc offers many advantages—conserves war-vital 
) copper by lengthening the life of the switch . . . increases the oe factor . . . saves 
priceless time and power by eliminating dangerous arcing . . . increases production 
| by eliminating delays caused by switch failure. 


| These are but a few of the reasons why progressive manufacturers are switching to 
| the Federal 575 volt Rolarc Safety Switch to “keep ’em rolling.” 
| 


Get complete information about this amazing Rolarc—write for bulletin.42-12. 


Until stocks on hand are exhausted we must reserve the right to ship our regular 575 Volt Switch 
unless Rolarc is specified on the order. 








| FEDERAL ELECTRIC PRODUCTS COMPANY, INC. | = 


54 PARI S STREET ; NEWARK ; i on primary circuits of 115-volts, single pa 


60 cycles, have secondary characterist S 
0.75 volt, 1600 amp. Acme Electric & Mfg. 
PANELBOARDS e SWITCHBOARDS e SAFETY SWITCHES e CIRCUIT BREAKERS \ Co., Cuba, N. Y. 
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90% of All Particles as Small as 1/250,000 of an 
Inch Cleared Away by ELECTRIC AIR CLEANING 


moving tiny, air-borne abrasive and cor- To reduce the threat of maintenance shutdowns Where industrial operations create excessive 
patticles, Precipitron is protecting super- in steel mills and central stations, Precipitron amounts of harmful smoke, fumes and oil yapors, 
wd surfaces of airplane engine parts and cleans the ventilating air for large rotating electric air cleaning clears the air and reduces 
nateriel. electrical machinery. ventilating costs. 


naceutical laboratories where miasma- Because it removes particles as small as 
‘ditions are essential, Precipitron’s 1 /250,000 of an inch, electric air cleaning re- 
it cleaning’ removes one of the major duces the number of rejects in the manufac- s END FOR THI Ss FOLDER 


Rs of atmospheric contamination. ture of delicate optic systems. For a full story of electric air cleaning’s war 


production applications, write for the new 
Precipitron folder, B-3083. 


+*Trade-mark registered in U.S. A. 


Westinghouse 


NGEWATER PARK - CLEVELAND, OHIO ae e ° 

















































































Desert heat, tropic sweat, arctic sub- 
cold, ocean salt—they’re all alike to tough 
Harper Fastenings. 

That's why these versatile workers have 
been drafted for service in tanks, ships, 
planes—wherever fighting equipment has to 
fight rust and corrosion, extra stress and 
strain. 


WELL NAMED “EVERLASTING” 


Harper Fastenings—bolts, nuts, screws, 
washers, rivets and special items—are 
made only of brass, bronze, copper, Ever- 
dur, Monel or stainless steel. 


4320 STOCK ITEMS 


Harper Service is unique 
for the tremendous stock, 
including many hard-to- 
get items—-and special 
machinery for turning out 
off-standard items with un- 
usual speed. 


A REFERENCE 
ESSENTIAL 
Harper's Catalog is actu- 
ally an invaluable refer- 
ence volume-—80 pages, 
4 colors, 193 illustrations, 


packed full of useful data. 


‘ STAINLESS 
i oeeaieninnal Simply ask for it on your 
company letterhead. 


The H. M. HARPER COMPANY, 
2611 Fletcher St., Chicago .45 W. Broadway 
New York City... Offices in Principal Cities 


HARPER Chicago 


EVERLASTING FASTENINGS 


' 


| BRASS 
— 
‘ BRONZE 
| secon 
COPPER 
ene 
EVERDUR 
| newmereren none 


MONEL 
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TECHNICAL LITERATURE 


Air Switcues — “Standards for Air 
Switches and Buss Supports,” as this title 
indicates, covers equipment above 600 volts 
whether for indoor or outdoor service, 
A.L.E.E. Standard No. 22 is obtainable from 
the American Institute of Electrical Engi- 
neers, 33 West 39th St., New York, N. Y.: 


price 40 cents. 


DiscHarcE CounTeER—For a device to 
record the number of times a lightning ar- 
rester functions, the principle of operation, 
construction, method of installation and 
illustrations of applications are given in a 
pamphlet, GEA-3864, obtainable from Gen- 
eral Electric Co., Schenectady, N. Y. 


Cotor SeELtector—For “three-dimensional 
seeing” a color selector has been developed 
for selecting interior paint colors for suit- 
able light reflection. The selector and a 
booklet of instructions can be obtained 
from E. I. duPont de Nemours & Co., Inc., 
Finishes Division, Wilmington, Del. 


Wroucut Iron—Four 19x30-in. charts 
with working data on pipe threading, pipe 
bending, plate bending and electric and 
flame welding, and augmented by four 
books, have been prepared as an industrial 
refresher course designed for the handling 
of wrought iron pipe and plates. The charts 
and books may be obtained from the A. M. 
Byers Company, Pittsburgh, Pa. 


Vatves—“How to Repair Valves” is the 
title of a bulletin which explains and illus- 
trates the various steps to take in repairing 
leaky gate and globe valves, as well as 
giving hints on how to reclaim discarded 
valves. The bulletin (No. 5 in a series on 
piping pointers) is obtainable from Crane 
Co., 836 South Michigan Ave., Chicago, Ill. 


EXTENSION CoursE IN  METERING— 
“Course 10,” revised by Westinghouse meter 
engineers, has 177 pages (letter size) and 
139 illustrations devoted to simplified ex- 
planations of the principles, functioning, 
connections, application and testing of 
watt-hour, reactive and demand meters. 
For study purposes the text is arranged in 
assignment lessons. Requests should be re- 
ferred to Industrial Relations Department 
3-N-52, Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. 


Borers anp ComBustion (1941)—Re- 
port of subcommittee of E.E.I. prime mov- 
ers committee on progress in design and 
performance of boilers, pulxerizing, com- 
bustion control, superheat, stokers, clean- 
ing, etc. Critical reports by some 30 com- 
panies and statements by manufacturers. 
Eighty pages, price to U.S.A. non-members, 
$3. Edison Electric Institute, 420 Lexington 
Avenue, New York. 


Metat Faticue—Second edition of “Fa- 
tigue of Metals, Some Facts for the De- 
signing Engineer,” contains 50 chapters, 8 
description of various testing machines and 
a larger bibliography. The booklet, more 
than twice the size (contents) of its prede- 
cessor, may be obtained from the Nitralloy 
Corp., 230 Park Ave., New York, N. Y. 


Surrace Water Resources—Drainage 
areas of the state of Ohio, supplemented 
by relief maps and flow duration tables 
of streams tributary to Lake Erie and_ 10 
the Ohio River, are given in Bulletin No. 
111, “Chio Stream Drainage Areas and 
Flow Duration Tables,” published by the 
Engineering Experiment Station, The Ohio 
State University, Columbus, Ohio; price /? 
cents. 


1942 


December 12, 









THE 
1942 
EDITION 










McGRAW CENTRAL STATION DIRECTORY 


Here's the book that gives you the latest changes in the utility field .. . it saves you 
time, travel and needless expense . . . assures correct contacts for priority orders 











CONTENTS OF THIS HANDY, 
STURDILY-BOUND VOLUME 


Names and addresses of independently owned and municipally 
operated electric light and power companies in the United 
States, Canada and U. S. Possessions; also, government con- 
trolled projects, State Commissions, and National and State 
Associations. 
















Names and addresses of affiliated, holding, controlling or 
managing and service companies with complete lists of proper- 
ties controlled or managed by each, and including names and 
addresses of principal officials. 


Names and addresses of officials and chief operating men for 
all operating companies. 


For each operating company, the following information is 
presented: 


Company total and Plant individual generating Capacity in 
kva. or kw. 


Kind of Prime Mover and Capacity in hp. 





Amount of power purchased in kw. hrs. 


Type of current distributed, No. of wires, phase, voltage and 
cycle. 


Circuit Miles Underground—duct distribution. 













No. of meters served. 





Location of power plants. 
Location of districts or divisions. 
Complete list of towns (of 500 Population or over) served. 


Complete alphabetical index of companies listed. 


NEARLY 900 PAGES 
® Sturdily bound in flexible blue Fabrikoid. 
@ Fully thumb-indexed. 

® Size, 44/5 inches by 81/2 inches—easy to carry, handle and use. 
® Published annually. 


® Price, $25.00 per Copy—10% discount on 5 or more copies. 


If the electric utility market is part of your picture, you 
can't afford to be without this new 1942 McGraw Cen- 
tral Station Directory. For there have been changes in 
the utility field during the past year—plenty! 


Personnel has been changed . . . key men have been 
shifted . . . new power plants’ have been built to meet 
unprecedented load demands. The McGraw Central 
Station Directory supplies all the essential facts concern- 
ing these changes plus other complete, up-to-date in- 
formation, in a form easy to use. 


With manufacturers’ sales forces decreased and new 
buyers and buying influences in the picture, this directory 
is an indispensable aid in providing vital information for 
new sales approaches. 


How Hundreds Are Now Using This Directory 
Manufacturers of Electrical Generating, Transmission and 
Distribution Equipment: 

To secure names and addresses of utility officials, determination of 
important utility operating data and scope of utilities’ operation. 
Manufacturers of General Equipment and Supplies: 

To secure names and addresses of utility plant officials, engineers, and 
purchasing agents, and determination of probable purchasing power 
for utility requirements. 

Electrical Utilities: 


To know organizational structure of other utilities, to keep posted on 
movements of utility officials and to size up discernible trends in 
expansion of operations. 

Financial Houses, Consulting and Contracting Engineers, 
Commissions and Others: 

To keep posted on changes in utility personnel, to know the organizo- 
tional structure of every company and to secure a complete picture 
of each company’s scope and operating data. 


SEND TODAY FOR YOUR COPY OF THIS 
VALUABLE GUIDE TO UTILITY RELATIONS 


McGRAW-HILL PUBLISHING COMPANY 


e 330 WEST 42nd ST., NEW YORK, N. Y. 


CATALOG & DIRECTORY DIVISION 
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Puget Sound Power 
Announces Promotions 


Announcement has been made by 
the Puget Sound Power & Light Co. of 
the promotion of four members of its 
staff. 

K. E. Hollingsworth will become as- 
sistant to Vice-President Patrick John- 
son. Mr. Hollingsworth has been as- 
sociated with several divisions of the 
company, serving at Everett, Seattle, 
Sumner and Bothell. Harry Klein, who 
began duty with Puget Power in Bell- 
ingham back in 1928, will collaborate 
with Mr. Hollingsworth in his new 
duties. M. A. Foster, who has been ap- 
pointed assistant to Vice-President C. F. 
Terrell, received his engineering edu- 
cation at Texas A. and M. He also com- 
pleted Puget Power’s course as a stu- 
dent engineer, beginning his tour of 
instruction at Wanatchee in 1928. Pre- 
vious to his present promotion he held 
the position of assistant superintendent 
in the light and power department at 
Everett. H. I. Lewis, who has been con- 
nected with the Seattle utility since 
1928, has been named assistant to Vice- 
President Cecil Webb. He received his 
academic training at the University of 
Texas. Don F. Misz has been trans- 
ferred from the general engineering de- 
partment to Everett to succeed Mr. 
Foster. He has served Puget Power for 
nineteen years in various capacities, 
with experience in southern, western 
and general office. 


> J. M. Horr, formerly district mana- 
ger for the Mississippi Power & Light 
Co., at Lexington, Miss., has joined the 
staff of the U. S. Engineers at Green- 
wood, Miss. 


> Greorce A. LENNOX, assistant sales 
manager, has been appointed general 
sales manager of the Driver-Harris Co., 
Harrison, N. J. Mr. Lennox has been 
with the Driver-Harris Co. since 1907 
and became district sales manager of 
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the Chicago territory in 1917. From 
that position he was promoted to be 
assistant sales manager. Josepu B. 
SHELBY has been appointed assistant 
sales manager. He was formerly man- 
ager of the foundry. A graduate of the 
University of Kentucky, Mr. Shelby was 
connected with the General Electric 
Co. before the first World War. In 
1918 he became identified with the 
Driver-Harris Co. as sales engineer. 


G. W. Michael to Enter 
Consulting Field 


George W. Michael, since 1931 vice- 
president and general manager of the 
Newport (R.I.) Electric Corp., has re- 
signed, as of December 31, to enter the 
field of consulting and appraisal en- 
gineering. The board of directors has 
passed a vote of thanks to him for his 





service, and editorial comment in the 
local press emphasized Mr. Michael’s 
enterprise, public service, foresight and 
friendliness in his leadership at New- 
port. Before going to New England he 
was general manager of Eastern New 
Jersey Power Co., Asbury Park, and has 
been in the utility field 31 years. 





Mr. Michael will open his offices for 
private practice in the spring at a loca- 
tion yet to be determined. His succes- 
sor has not been named at present. 


> L. M. Taytor, general sales manager 
of the Mississippi Power & Light Co., 
has been named Mississippi chairman 
of the industrial salvage campaign, 
undertaken by WPB to stimulate the 
flow of industrial scrap to the nation’s 
steel mills. The appointment was made 
by John S. Knox, in charge of the 
Mississippi operations of the WPB’s 
industrial salvage section. 


> Boyp Case, formerly manager of the 
City Water Co. and Ohio Northern 
Public Service Co. system at Bowling 
Green, Ohio, recently acquired by the 
city of Bowling Green, has been em- 
ployed by city council as manager of 
the properties for a six-year period. 


> E. G. Battey, vice-president of the 
Babcock & Wilcox Co. and president of 
the Bailey Meter Co., was made the 
recipient of the American Society of 
Mechanical Engineers Medal “for 
achievement and leadership in steam 
and combustion engineering” at the 
society’s annual meeting held recently 
in New York. Mr. Bailey was also re- 
cently given the first Percy Nicholls 
award in recognition of his outstanding 
achievements in the field of solid fuels. 
This award, established by the fuel 
divisions of A.S.M.E. and the A.I.M.E., 
honors the late Percy Nicholls and his 
classic contributions to fuel technology 
during his many years with the Bureau 
of Mines. 


> J. O. Watz has been appointed as 
sistant manager of the small motor 
division of the Westinghouse Electric 
& Manufacturing Co. at Lima, Ohio, 
and J. D. Miner has been named man- 
ager of engineering. Mr. Walz formerly 
was manager of engineering and Mr. 
Miner served as aviation section eng! 
neer. Both joined Westinghouse 4 
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AmerTran power 
transformers avail- 
able for all require- 
ments in sizes to 
10,000 KVA, 132 KV. 


AmerTran distribu- 
tion transformers of 
either oil- or nonin- 
flammable - liquid -im- 
mersed type avail- 
able in sizes to 500 
KVA., 72 KV. 





Amer-Tran air-cooled trans- 
formers for either indoor or 
outdoor service are avail- 
able for all industrial re- 
quirements — sizes to 150 
KVA. 





AmerTran transformers are manufactured to meet your 
*xact electrical and mechanical requirements for all appli- 
cations, and in sizes up to 10,000 Kva. 
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War-born improvements in design 
and construction will bring you 


even better AMERTRAN Products... 


AmerTran is in the thick of the fight now, on war 
production ... and under the stress we are develop- 
ing improvements that we cannot now reveal. But 
some day the complete story will be told . .. and the 
better transformers we are shipping to those with 
priorities today, for wartime production, will be avail- 
able for all to use. Improved designs and manufac- 
turing methods, born under the spur of necessity— 
will bring you even better AmerTran products than 
those you know now ... will still further confirm 
the leadership that AmerTran has gained and held 
during the past 41 years in the electrical field, in 
industrial and utility applications. While the war 
lasts—plan ahead! Plan for the peace boom with 
AmerTran improved transformers. 


AMERICAN TRANSFORMER COMPANY, 178 Emmet St., Newark, N. J. 


Manufactured Since 1901 at Newark, N. J. 
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Before any major fire-damage can occur in 
transformers, turbines or other oil-filled equip- 
ment, a fixed Mulsifyre System will stop the 
fire in its tracks. 


Mulsifyre Systems operate on the unique 
principle of mulsifying blazing oil with a driv- 
ing spray of water. The instant water is turned 
on (either manually or automatically), high- 
velocity water-spray blankets the oil... churns 
the surface into a non-flammable emulsion... 
positively stops fire within 2 to 5 seconds! 


GET FULL DETAILS. Write for Author- 
itative Data Book on Mulsifyre 
Systems by Underwriters’ Labora- 
tories. Grinnell Co., Inc., Executive 
Offices, Providence, Rhode Island. 
Branch offices in principal cities of 
the United States and Canada. 
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graduate students, Mr. Walz from the 
University of Missouri and Mr. Miner 
from Brown University. 


Stevens, Du Chemin Made 
G.E. Works Managers 


Announcement has been made of the 
appointments of George M. Stevens as 
acting manager of General Electric’s 
River Works and Nicholas M. Du Chem. 
in as acting manager of the company’s 
West Lynn Works, both at Lynn, Mass. 
Mr. Stevens and Mr. Du Chemin suc- 
ceed the late Nelson J. Darling, who was 
manager of both plants for several 


years. 
A native of Dundee, Scotland, Mr. 





G. M. Stevens 





N. M. Du Chemin 


Stevens has been with General Electric 
since 1899, when he entered the com- 
pany’s apprentice course at the River 
Works: Subsequently he worked in vat 
ous manufacturing departments there, 
and in 1912 joined the gear and motor 
department. Four years later he went 
to Russia to assist in the installation of 
electrical apparatus. Upon his returm 
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to this country, in 1917, he was named 
superintendent of the G.E. plant at 
Taunton, Mass., and in 1925 was trans- 
ferred to the River Works at Lynn as 
general manufacturing superintendent. 
Four years later he became general 
superintendent of the plant there. Mr. 
Stevens has been assistant manager of 
the River Works since 1940. 

Born in New York City, Mr. Du 
Chemin moved to St. John’s, Newfound- 
land, and was graduated from St. Bona- 
venture’s College there in 1913 with a 
high scholastic standing qualifying him 
for a Rhodes scholarship to Oxford 
University. His first connection with 
General Electric was as an apprentice 
machinest in 1914 at the River Works. 
During the First World War Mr. Du 
Chemin served overseas with the Eng- 
lish, French and U. S. naval aviation 
units, returning to General Electric in 
1919 to work in the turbine department 
at the River Works. He was appointed 
general superintendent of the West 
Lynn works in 1923 and became assist- 
ant manager of the plant in 1935. 

Carl A. Salmonsen has been ap- 
pointed assistant manager, River 
Works. He joined the company in 1909 
and after holding various positions at 
Schenectady and Peterborough, Cana- 
da, he went in 1941 to the River Works 
as assistant to the manager, in charge of 
supercharger manufacturing. More re- 
cently he has had the additional respon- 
sibility of directing manufacturing in 
the turbine, gear and associated depart- 
ments. Thomas L. Mulvey, formerly 
production manager of the Erie Works, 
has been named production manager of 


the River Works. 


> A. W. Herrinctron, chairman of the 
board of the Marmon-Herrington Co., 
Inc., Indianapolis, Ind., has been elec- 
ted to the directorate of the Aviation 
Corporation. 


> Harotp S. Sutton, who for seven 
years served as executive assistant to 
the late Floyd L. Carlisle, chairman of 
the board of Consolidated Edison Co. 
of New York, Inc., has been appointed 
executive assistant to Ralph H. Taps 
cott, president. Mr. Tapscott was re- 
cently named as the company’s chief 
executive officer, succeeding to the re- 
sponsibilities held by Mr. Carlisle. 


> Dr. J. T. Rerraviata, engineer in 
the Allis-Chalmers steam turbine de- 
partment, has been selected to receive 
the Pi Tau Sigma medal of the Ameri- 
can Society of Mechanical Engineers 
for 1942 for outstanding achievement 
in mechanical engineering. This marks 
the third successive year that Dr. Ret- 
taliata’s work has been similarly recog- 
nized. Last year he was given the 
A.S.M.E. junior award for his paper on 
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FLOODLIGHTS 






LIGHT DO 
Wore Work / 


When night calls for LIGHT-for production or protection—put 
Permaflector Floodlights on the job! Permaflectors—the silvered- 
glass reflectors with the permanent reflecting surface—use light 
efficiently, economically; put light where you need and want it. 
Floodlights available in 4 wattages, 3 light distributions—con- 
centrated, intermediate and broad. Complete; ready to install. 


What is your Lighting Problem? Write! 


If you can use more light-to increase production, to decrease 
spoilage, to reduce accidents—let our engineering department in 
Pittsburgh or our field representatives be of service to you. For 
general and localized lighting, directional lighting, auxiliary and 
spotlighting, Permaflectors provide inexpensive and highly effi- 
cient installations, employing a minimum of critical war materials. 


TO “PICK UP" THE WEAK SPOTS 


There are more than 70 Permaflector designs 
—a size and shape for almost any purpose— 
to direct and control light—to pick up weak 
spots in your general lighting-—to provide 
extra light for quick, accurate, effortless 
seeing. Tell us your problem. Let us 
advise with you on it, 


PITTSBURGH Tanlff 


-REFLECTOR CO. 










Clip to letterhead. 
Sign. Mail for 


EN a 406 OLIVER BLDG. - PITTSBURGH, PA, “™?* inform= 


tion, prices. 
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NEW FOOTPRINTS 


at the Old Watering Hole! 





Electrical World's 39th Annual Statistical 
Issue to Record UNUSUAL Conditions 


% Statistics, like tracks in the earth to the savage, tell who has been where — and 
what happened. 

When our friend Lo, the poor Indian, finds a flock of huge twelve-toe tracks he 
concludes that things have changed around the old watering hole—and steps must 
be taken. 

Newly compiled statistics, therefore, are not dull digits and decimals, but news 

. indicating what has occurred and the path of things to come. 

The point is that you’re going to see footprints you never saw before in World’s 
39th Statistical Issue. For business has not been good — or bad — but unusual. 
And when these conditions are portrayed graphically you'll find lofty peaks and 
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deep valleys have appeared in former tableland . .. there are new trends, like 
flood rivers, blotting out the landscape. And former roaring freshets of activity 
have dwindled down to placid pools. 

It’s war—it’s Washington—it’s a series of unprecedented conditions—and it will 
be hot news to Electrical World readers who have been using these statistical issues 
as a yardstick to measure their own performance. 

Listed here you will find the valuable data this issue will contain .. . all 
of it new, factual data about your industry that you should read, and use as a guide 
in the months ahead. 

Watch for this important issue—Electrical World’s 39th Annual Statistical 


Number—out January 23, 1943. 





FACTS AND FIGURES AND WHAT THEY MEAN 


@ Figures on energy output @ The number of customers in different classes, 
@ Generating capacity both nationally and sectionally 


@ Station economics . . . fuel consumption and @ Operating expenses showing operating ratio 
efficiency, average hours of use, plant loading, 


capacity factor, etc. @ Taxes 
@ Energy sales by classes of customers ; a 
@ Financing in terms of security issues, bends 


@ Revenue by classes of customers ° 
, maturing, etc. 


@ Average revenue per kilowatt-hour by classes 
of customers @ Manufacturers’ sales 


PLUS ... ANSWERS TO IMPORTANT QUESTIONS LIKE THESE 


@ What has the appliance situation done to @ How many hours are machines now running 
the domestic market? on the average? 
@ What have dimouts and blackouts done to 

eed 
street lighting: @ What has the usage of older machines done 


@ What has been the shift, if any, in customers? to fuel efficiency? 


This is just a sample of the important data that will appear in the 
39th ANNUAL STATISTICAL NUMBER of ELECTRICAL WORLD 





OUT JANUARY 23, 1943 


KELECTRICAL WORLD 


A McGRAW-HILL PUBLICATION—330 WEST 42 STREET, N. 
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The Type "FLD" 
Phantom Load 


WITH FULL LOAD— 
LIGHT LOAD SWITCH 


Cat. #15301 
Current Steps: 
Full Load 5, 10, 15, 25, 50 
Light Load 1/2, 1, 12, 2/2, 5 
When the rotary switch is set up for 
the Full Load value desired, the 10% 
LL setting is made automatically. The 


FL-LL Switch makes it easy to shift 
loads. 


SOCKET METER 
TEST JACKS 


With Many Exclusive Features 
For testing 2-3 wire single phase and 
network polyphase meters. 

No thumb screws to turn—simply flip 
levers up—insert meters—flip levers 
down—that's all. 


seeceeee: Teor Of and Mail Today s*ssss00 


To THE STATES COMPANY 

3 New Park Avenue 

Hartford, Conn. 

Please send full information on STATES 
Phantom Loads and STATES Test Jacks. 
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the “Combustion Gas Turbine.” In the 
summer of 1940 he received a leave of 
absence from Allis-Chalmers to take 
a fellowship awarded that year by the 
National Academy of Science. He spent 
the summer in Washington, D. C., and 
wrote a report on “Special Applications 
of Gas Turbines.” Dr. Rettaliata joined 
Allis-Chalmers in 1936 after obtaining 
his doctor of engineering degree from 
Johns Hopkins University. 


OBITUARY 


David S. Youngholm 


David S. Youngholm, vice-president 
in charge of the lamp division of the 
Westinghouse Electric & Manufacturing 
Co., died on December 4, of a heart at- 
tack, in his home in Bloomfield, N. J. 
He was 53 years of age. Mr. Youngholm 
had been prominently identified with 
the lighting industry for many years. 
He also was a director and vice-presi- 


dent of the Bryant Electric Co., Bridge- 


| port, Conn., a Westinghouse subsidiary, 
| and a director of the Westinghouse Elec- 


tric Supply Co. 

Born in New York in 1889, Mr. 
Youngholm moved with his family to 
Arlington, N. J., in 1895. In 1909 he 
joined the Westinghouse Lamp Co., 
taking a position in the engineering de- 
partment, checking formulas and speci- 
fications. Later he was transferred to 
the stock and statistical department, sub- 
sequently entering the sales department. 
In 1924 he was placed in charge of 
production of the Westinghouse Lamp 
Co., making his headquarters at Bloom- 
field, N. J. A year later he became as- 
sistant manager of sales and subse- 
quently was appointed assistant gen- 
eral superintendent of the company. 

In 1930 Mr. Youngholm was assigned 
the duties of assistant to vice-president, 
subsequently being named vice-presi- 
dent. In 1936, three days before the 
lamp company became a division of the 
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The Fkargo Connector 


Tighten Bolt 


You cut out waste motion when 
you use the Fargo Connector 
It’s built as one unit, free from 
loose parts, and always threaded. 
No time lost starting a nut, no 
chance of cross threading. 


Re-use the Fargo Connector, 
again and again. With its rugged 
Everdur body and Duronze bolt, 
the Fargo Con- fim 3 
nector “grips like 

a vise” every time. 


Made by 
FARGO MFG. CO. 
Distributed by 
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parent company, he was elected a vice- 
president of the parent organization, 
with headquarters in New York. The 
same year he received the “silver W,” 
highest Westinghouse order of merit, 
for “unusual foresight, energy and tact 
in the management of the lamp com- 
pany.” 

He was a former president of the 
Electrical and Gas Association of New 
York and a member of the Illuminating 
Engineering Society. 


> Emu. A. Untersee, General Electric 
textile mill engineer, died suddenly at 
Schenectady, N. Y., on November 19. 
He was 64 years of age. A native of 
Jamestown, N. Y. Mr. Untersee had 
been associated with General Electric 
since 1909, when he entered the mill 
power section of the company’s Boston 
ofice. During 1911 and 1912 he was 
on test at the Schenectady, Lynn and 
Pittsfield plants, returning to Boston as 
a member of the industrial department 
in 1913, where he specialized in elec- 
trical engineering for textile mills. In 
1926 he was transferred to the com- 
pany’s Lynn works, leaving there in 
1931 for Schenectady, where, as a 
member of the company’s industrial 
engineering department, he devoted his 
talents to the electrical problems of 
the textile industry up to the time of 


his death. 


> Dr. FrepertcK M. BEcKET, consultant 
to the Union Carbide & Carbon Corp., 
New York, and recipient of several 
awards for his pioneering work in 
the electrochemical and metallurgical 
fields, died on December 1 at Roose- 
velt Hospital, New York, in his sixty- 
eighth year. Dr. Becket formerly was 
president of Union Carbide & Carbon 
Research Laboratories, Inc., and vice- 
president of Union Carbide Co., Elec- 
tro-Metallurgical Co. and Haynes Stel- 
lite Co., all units of the Carbide & 
Carbon Corp. Early in his career he 
was associated with the Westinghouse 


Electric & Manufacturing Co. He was | 


4 former president of the American In- 
stitute of Mining and Metallurgical 
Engineers. In 1924 the affiliated chemi- 


cal and electrochemical societies of 


America awarded to Dr. Becket the | 


Perkin Medal for distinguished achieve- 
ment. He became president of the Elec- 
trochemical Society in 1926 and in 
1937 received the society’s Acheson 
Medal. In 1940 the Franklin Institute 
Presented to him the Elliott Cresson 
Medal and in the same year he received 
one of the Modern Pioneers Awards of 
the National Association of Manufac- 
turers, More than one hundred patents 
were granted to him, covering a wide 


Tange of electric furnace and chemical 
Products. 
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U ptegraff 

NEMA/EEI Distribu- 
tion type UD Transformer completely ready for 
mounting on pole or crossarms. Cylindrical, elec- 
trically welded, all-steel tank assures complete 
year-around outdoor protection. 


STANDARD NEMAIEEI 
Type UD 
DISTRIBUTION 


Tianelormet 


1Y¥2 to 100 KVA 


Standard 





Every modern feature for the highest performance 
in Distribution Transformers is designed and built into 
this Uptegraff unit. 

Continuous service, highest standard of engineering 
practice, and every detail of design worked out to 
the Uptegraff requirements of “Quality and Service.” 

Send for Bulletin No. 112, Uptegraff UD Distribu- 
tion Transformers. 


The Uptegraff line includes Transformers of 
every type for every purpose. Tell us your require- 
ments; let us send you Bulletins on Uptegraff 
Transformers for your particular purpose. Repre- 
sentatives in principal cities. 
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Blaw-Knox to Build 
Rubber Plants 


The Blaw-Knox Company, Pittsburgh, 
has been selected to prepare the funda- 
mental engineering designs for the co- 
polymerization plants for the entire 
synthethic rubber program. The selec- 
tion was made by the Defense Plant 
Corporation on the recommendation of 
four leading rubber companies. 

Blaw-Knox has been working on the 
engineering designs for several months 
and through a subsidiary, the Blaw- 
Knox Construction Co., is engaged in 
the engineering and construction of six 
plants for the manufacture of synthetic 
rubber from butadiene and styrene. The 
plants will have a total capacity of 
several hundred thousand tons a year. 

Four of the plants are new, while 
two are additions to plants previously 
built and already in operation. 


Communications Standard 
Symbols Revised by ASA 


Because of the speed with which radio 
and communication systems in general 
have developed since the last war, it 
became essential that symbols used in 
the communication field be co-ordinated 
and standardized. 

For almost ten years tentative stand- 
ards for radio symbols were in use and 
were of immense value to the radio and 
communication fields during the period 
of growth from 1918 to 1942. Now, with 
the approval of the American Standards 
Association, these tentative standards 
have been revised to some extent. Most 
of the basic principles incorporated in 
the symbols in the tentative standards, 
however, are still in use in the new 
symbols. 

Under the leadership of H. W. Sam- 
son of the standards department of 
General Electric Co., A.S.A. sectional 
committee Z32 for the Standardization 
of Graphical Symbols and Abbrevia- 
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tions for Use on Drawings has been 
functioning for some time. To this 
committee was allotted the work of 
revising the symbols to be used in com- 
munications. The actual work was done 
by a subgroup under the direction of 
Subcommittee No. 2 of Z32, this sub- 
group being known as “Subgroup No. 
4 Communication Symbols.” 


Reliance Work Record 


More than 150 men and women work- 
ers at the Reliance Electric & Engi- 
neering Co., Cleveland, Ohio, have not 
missed a single working day from their 
jobs for the twelve months since Pearl 
Harbor, according to a report made 
to company executives by the Labor 
Management Committee. These men 
and women were honored at special din- 
ners tendered them by the management. 





Stresses Importance 
of Wiring Problem 


In discussing the problems facing 
industry for war and peace at the semi- 
annual dinner of the Producers’ Coun- 
cil, held recently at the William Penn 
Hotel, Pittsburgh, B. W. Clark, vice- 
president Westinghouse Electric & 
Manufacturing Co., placed in the first 
rank of problems that which involves 
standards of building electric wiring, 
plumbing, ete. 

“The development of these standards 
under a mass of individual codes—dif- 
ferent in almost every community—has 
resulted in increased building costs, 
slowed construction and caused confu- 
sion in the minds of every one con- 
cerned,” Mr. Clark said. 

“In the first place. I wonder if our 
tendency has not been too high in safety 
factors as to such items, for instance, 


GENERATOR INTO SCRAP—A. F. Dickerson, manager of General Electric's lighting 
division, loosens the first bolt on a 2-ton generator which went into a 12,500-lb. collection 


of scrap metal from the company’s general office section at Schenectady. 


Out of 


service for years, the generator had been used during World War I for testing Army 
and Navy searchlights 
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WESCO made possible 15-day air-base miracle 


Products of 20 Suppliers and 40,000 ft. 
Lots of Wire and Cable Delivered on Time 






















OP aut 


S PRODUCTION 


; J S. @mmuniti 
The new air-base site was weeds and sand, but Army em- 


ployes were already en route there. In 2 weeks 70 buildings 
had to be built, made habitable and wired by the contractor. 
On Day 1 the nearest Wesco House shipped large preliminary 
supplies from stock. 


Wesco placed orders with 20 suppliers for quantities of 
products—panelboards, boxes, plates, switches, clamps, fit- order delivered b 
tings. Wire and cable were ordered in 40,000 ft. lots. Under 
Wesco direction, deliveries were so timed and co-ordinated 
that on Day 10 more than 60 buildings were fully erected 
and most of them wired. On deadline Day 15 the electrical 
contractor, his job completed, watched the air-base personnel 


march into their new quarters. 
n 


4 ea . 9 per . 
Wesco’'s stocks, buying sources and ability to expedite stock records. eel inventory 
made certain the fulfillment of this task. It is one example, ib dings 
. . . ; : e 
from scores, of Wesco’s wartime service that speeds America’s Mneering personne] sales and en. 


triumph. That service will be yours when Johnny comes 
marching home again. 


Westinghouse 


ELECTRIC SUPPLY CO. 


150 VARICK STREET - NEW YORK, N. Y. 








A NATIONAL DISTRIBUTING ORGANIZATION WITH 80 BRANCHES 
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SAB O TA G E e With the installation of ae Auto- 
with MODERN pe ee ne ican ego 
the ever-threatening danger of sabotage, 


espionage and theft. With this modern 


AUTOMATIC 
ALARMS yer rs tol soe 


tive fence lines, is instantly detected and reported and guards are automatically 
dispatched to the actual zone of disturbance. A.A.I. Automatic Alarms may be 
installed by plant engineers, require little or no servicing and are available at 
a cost permitting even small factory installation. Surround your industry with 
this protection. 


Write for 
Literature 


AUTOMATI 


848 Market Street 


Licensed under DuPont 
and Astatic Patents 


neoyporaled. 















Designed for the engineer 
who aims for greater production 


MATHEMATICS 
OF MODERN 
ENGINEERING 


Volume I| Mathematical Engineering 
By ERNEST G. KELLER 
Published This Year! 













Those aspects of mathematics which pertain to engineering are presented in this 
top-notch volume, jam-packed with information which bridges the gap between 
physics and mathematics by the scientific method. Like the already famous 
Volume I, this new volume is a practical, usable book which will prove inval- 
uable to student, engineer, architect, or anyone else concerned with structural 
problems. 

The material is the product of the theoretical engineering work of the Gen- 
eral Electric Company, and includes many references and numerous problems of 
varying degrees of difficulty. 


THE CONTENTS: Engineering Dynamics and Mechanical Vibrations, Introduction 
to Tensor Analysis of Stationary Networks and Rotating Electrical Machinery, 
Non-linearity in Engineering. 


309 Pages Illustrated 6x9 


Volume Ill Now in Preparation 


$4.00 


Let Us Send You Your Copy on Approval 


JOHN WILEY & SONS, INC. 
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440 Fourth Avenue 
New York, N. Y. 
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as safe load specifications, insulation 
requirements, long life, etc. When | 
see a 15th century cathedral, a great 
monument to a great age, I’m glad, of 
course, that it was built for the ages, 
but I pass many buildings of the recent 
past that I wish had crumbled, because 
they are obsolete, unused and ugly. 

“The codes under which these build- 
ings have been built have constituted 
one of the footballs of politics and have 
been subject to the whims of many 
people involved in their making. Very 
many of the codes and standards of the 
pre-war days have been killed for the 
duration by federal restrictions and 
federal uniform standards. This in the 
interest of simplifications, speed and 
saving of critical materials. Every 
branch of this industry ought now, I 
believe, to be considering sane stand- 
ards of safety and permanence and 
should be working toward sane and 
uniform codes that will enforce sound 
construction for each type of building, 
with due regard for the peculiar re- 
quirements of location. This in the 
interest of lower costs, better under- 
standing and business-like administra- 
tion.” 


Stockholders Buy War 
Bonds with Dividends 


Demonstrating the potentialities of 
the pool of corporate and other divi- 
dends as a source of war bond buying, 
stockholders of the Belden Manufac- 
turing Co. of Chicago and Richmond, 
Ind., put 8.6 percent of the last quar- 
terly dividend declared by the company 
into “E” war savings bonds, Whipple 
Jacobs, president, has announced. The 
dividend of 37% cents a share, paid 
November 30 to stock of record Novem- 
ber 16, provided the holder of each 
unit of 50 shares the exact amount re- 
quired to buy a bond of $25 maturity 
value. 


Release Cleaner Stocks 


Retailers and wholesalers of vacuum 
cleaners have been authorized by WPB 
to sell to the public any cleaners they 
have on hand. The order freed stocks 
which had been frozen October 24 to 
allow time for a determination of the 
number of units available (ELEcTRICAL 
Wortp, November 7, page 5) and the 
number required for military needs. 

No estimate of the number of cleaners 
released under the order was available, 
but the figure was believed to be sub 
stantial. 

Units held by manufacturers, theif 
affiliates and private brand sellers who 
have 500 or more in stock remain {rozen. 
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Field Reports on Business 


Large backlogs of war orders are keeping industrial activity at a high level. 


Heavy electrical equipment is slackening. In the retail trade early Christmas 


shopping proved a strong stimulant. 


NEW YORK 


Sales of independent retailers gained 13 
percent in October as compared with the 
same month last ‘year, according to a re- 
cent announcement by J. O. Capt, direc- 
tor of the Census. A gain of 8 percent for 
October as compared with September was 
also reported, based on data from 20,874 
stores in 34 states, Electrical appliance 
dealers, included in the totals, showed a 
marked falling off in sales volume, how- 
ever. While October sales were 4 percent 
up from September, the month of October 
showed a 25 percent decrease from October 
of last year. On the other hand, the whole 
furniture, household appliance, radio and 
plumbing group, taken as a whole, is up 
9 percent for October over the corre- 
sponding period in 1941 and shows a 12 
percent gain from Spetember of this year. 

Department store sales for the latest 
week were off 2 percent, according to the 
Federal Reserve Board, whereas the week 
previous they were up 30 percent over the 
corresponding week of 1941. For New 
York alone the decrease amounted to 15 
percent. 

Engineering construction volume for the 
week totaled $103,143,000, a gain over the 
corresponding 1941 week of 10 percent, 
according to Engineering News-Record. 
For the month of November the volume 
totaled $607,622,000, an increase of 74 per- 
cent over the November of last year, and 
highest November on record. Construction 
for 1942 to date amounts to $9,035,350,000. 


NEW ENGLAND 


New England industrial activity con- 
tinues at a high rate which is accounted 
for by large backlogs of war orders. Elec- 
trical equipment buying is slackening all 
along the line. Heavy machinery and line 
materials are at a standstill; some over- 
buying in the small motor market by ma- 
chine builders has retarded bookings so 
far this month, and increases in produc- 
tion rates are beginning to reduce large 
volume orders. All plants operating on 
war orders are on full time basis and 
laying the ground work for a first class 
boom in general retail trade, with elec- 
trical devices and appliances, long among 
the principal attractions, left out of the 
eid, 

Air-conditioning apparatus is classed as 
one of the urgent war needs and request 
for such equipment, now in use, to be 
transferred to the government is being 
spread about. Negotiated contracts al- 
located to Connecticut plants include a 
large volume of engine parts, important 
machine tools, part of a large schedule of 
hand flashlights, headlights and reflectors. 
A Boston distributor has sold 25 centri- 
fuges to the Navy; insulated materials, 
Magnet wire, and electric cable are in 
steady demand. Worcester County Elec- 
tric has ordered about 7,300 fiber shields 
from the Commonwealth Supplies Corp., 
Amesbury, Mass., to meet Army street 
lighting dimout orders. The lobbies of 
the Colonial and Arlington buildings, Bos- 
ton, have been refurnished with fluorescent 
lighting installations. It is anncunced by 
the acting regional WPB deputy director 
for materials that within three weeks, New 
England may expect a flow of 1000 Class 

automatic stokers for large users which 





have a capacity of 1000 pounds of fuel 
per hour. This change-over should pro- 
vide an outlet for electrical control and 
motors and carries with it emergency 
priority ratings. 

Active bidding on schedules for various 
government departments continues; quo- 
tations on flexible lamp cord, electrically 
operated and controlled medical apparatus, 
small switches and wiring supplies for 
temporary buildings among the prominent 
items. 


PACIFIC COAST 


Wholesalers report a recent marked 
decrease in number and value of Govern- 
ment bids for figuring, though Novem- 
ber billing was comparatively unaffected. 
However, a new series of camp and field 
wiring contracts, nearly all officially rated 
at “under $50,000,” is being placed 
throughout the entire western defense 
area. Comparatively rare are such orders 
as two $10,000 REA installations in cen- 
tral Washington and $30,000 marbleite 
street lighting posts for a Long Beach 
overpass. 

The Interstate Telephone Co., operat- 
ing in the Southern Sierras area, has 
secured priorities on $200,000 electrical 
material for contemplated extensions, soon 
to begin. Priorities have been restored on 
50 miles of transmission lines along the 
All-American Canal, in extreme south- 
eastern California. 

Recent orders of varied interest include 
100 transformers, sizes 5 to 50 kv., for a 
shipyard; three 650-kv. pumping genera- 
tors and equipment totaling $25,000; 
$15,000 of 14-hp. marine type motors 
and controls for blower systems, and three 
333-kva. transformers with motors and con- 
trols for the mining of critical metals. 

Retail holiday business in electrical ap- 
pliances is rapidly dropping as the last 
stocks disappear, and few firms, even the 
largest, will have any stock by mid- 
December. 


CHICAGO 


Retail trade is booming in this area as 
a record-buying rush is rapidly depleting 
merchants’ stocks. It is already next to 
impossible to get many electrical and me- 
chanical items. At the present rate of 
buying store shelves will be emptier than 
ever before in their history. The outlook 
for the smaller dealers after the holidays 
becomes increasingly discouraging and the 
mortality rate will undoubtedly be high. 
Furthermore, the increasing demind for 
workers in war plants will attract many. 

Government orders and industrial re- 
quirements keep the sale of electrical 
equipment at high levels. During the past 
week 103 concerns in this area received 
186 war orders, including 18 firms awarded 
contracts for the first time. Orders placed 
for electrical equipment included Amer- 
ican Automatic Electric Sales Co., tele- 
phone handsets: Belden Manufacturing 
Co., miscellaneous cord supplies; Edison 
Electric Specialty Co., supplies; Graybar 
Electric Co., clamps and insulators; Lind- 
berg Engineering Co., electric furnaces; 
Ohmite Manufacturing Co., resistors; L. E. 
Myers Co., construction and completion of 
electrical distribution system in Lawrence 
County, Ark., for more than $50,000. 
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SAVE COPPER 


by using these per- 
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“All SIZES 
of SERVICE 
CONNECTORS— 




















































from No. 10 
to 1,000,000 
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and All TYPES” 


You can find exactly the service 

connector you need, in the Penn- 

Union Catalog: Yoke-and-Nut type, 
; in a complete range of sizes . . 
Hy Service Entrance connectors . 
Service Post and Special connectors 
in wide variety. 








Also . . . the most complete line of 
Tee Connectors, Cable Taps .. . 
Straight, Parallel, Elbow and Cross 
Connectors Bus Supports, 
Clamps, Spacers . . . Grounding 
Clamps, Terminal Lugs. . . prac- 
tically every good type. 


Leading utilities, industrials, elec- 
trical manufacturers and contrac- 
tors have found that ““Penn-Union”’ 
on a fitting is their best guarantee 
of Dependability. Write for the 
Penn-Union Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


Conductor Fittings 
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| estimated 
| County Commissioners, Independence, Ky., 


| 
| 


| complete electrical equipment. 


Sales 
Opportunities 


PENNSYLVANIA — Pennsylvania Electric 
Company, Johnstown, has authorized ex- 
tensions in transmission lines. Application 
for permission has been made. 


Ou1o—-General Motors Corp., Detroit, 
Mich., plans expansion in plant, including 
new buildings and machinery installation, 
with electrical equipment. Cost estimated 
over $1,400,000, with financing by Defense 
Plant Corp. Work will be carried out at 
early date. 


Micui1cANn—Public Lighting Commission, 
Detroit, has plans for addition to service 
and office building, estimated to cost ap- 
proximately $65,000. Proposed to begin 
work soon. 


New Mexico—U,. S. District Engineer 
Office, Albuquerque, plans immediate call 
for bids for buildings at military site, in- 


cluding electrical installation and _ other 
utilities. Also, for two buildings, with 


electrical facilities, at second military site. 


Kentucky—Civil Aeronautics Adminis- 
tration, Washington, D. C., and 608 South 
Dearborn Street, Chicago, IIl., will take 
bids early in January through last noted 
office for airport, including hangars, shops 
and other buildings, with electrical dis- 
tribution lines and underground system, 
power substation and control house. Cost 


close to $2,000,000. Kenton 


| will be actitve in project. 


Wisconstn—Commodity Credit Corp., 38 
South Dearborn Street, Chicago, IIl., fed- 
eral agency, plans series of hemp mills in 


| eight different districts. Each will consist 


of a main processing and production build- 
ing and several auxiliary structures, with 
Cost esti- 


| mated about $275,000 each, or $2,200,000 
| total for project, with financing by Defense 
| Plant Corp. 


| East 





Docks, 
| D.C., has authorized extensions in naval 


ILLr1INois—Commonwealth Edison Co., 
Chicago, has completed plans for addition 
to Calumet steam-electric power plant, to 
be about 49x90 ft. Cost estimated at 
$75,000, exclusive of equipment. A _ build- 
ing permit has been issued and work will 
be carried out at once. Sargent & Lundy, 
Inc., 140 South Dearborn Street, is con- 
sulting engineer. Company has also taken 


| out permit for alterations and improve- 


ments at Evanston power substation, work 
to be placed under way at once. 


MicuicAN—Hudson Motor Car Co., 12601 
Jefferson Street, Detroit, will make 
extensions in plant, with installation of 
machinéry and electrical equipment for 


| large increased capacity. Cost over $600,- 
PS / 


000, with financing by Defense Plant Corp. 


Yards and 


Washington, 


Bureau of 
Department, 


CALIFORNIA — 
Navy 


hospital, comprising new group of 21 
buildings, with complete electrical facili- 
ties. Additional power substation equip- 
ment will be installed. Entire project will 
cost about $1,730,000. Claud Beelman, 
Union Bank Building, Los Angeles, 
architect. 


is 


WasHincton—Area Engineer, U. S. Dis- 
trict Engineer Office, Textile Tower Build- 
ing, Seattle, will take bids at once for in- 
stallation of an electrical distribution sys- 
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Get the right answer 
F A$ T—tor more efficient 


more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 





Thousands of men have used previous editions of 
this famous handbook as a working guide of 
everyday usefulness. Now it is ready to help you 
too, in a big new 5th edition—600 pages larger— 
brought up to date— more ‘than ever the one 
great pocketbook of practical electricity for you. 


Just Published—New 5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 


Head of Electrical Engineering Department, 
Prat? Institute 


Ts book is packed from cover to cover with 
the facts which every man engaged in electri- 
cal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec- 
tricity, to suggestions for remedying the troubles 
of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate- 
rials intelligently for the performance of_ specific 
services, operate electrical equipment efficiently, 
and maintain it at high operating efficiency. 





COVERS: 


1600 PAGES OF 
practical data, helpful 


® conductors 
@ circuits and circuit 


pointers, explanatory il- calculations 
lustrations and diagrams, e@ general electrical 
useful rules, recommen- equipment and 
dations, and short cuts, batteries 

and much descriptive in- ° tors and 
formation on modern ee 

electrical practice. 5 x motors 


e transformers 

@ outalde distribution 
@ interior wiring 

@ electric lighting 

® etc. 


10 DAYS' FREE EXAMINATION 


0B OEE OER OSESSSSRSE SEES SSSS EE BSSS CASE ERASE ESS See EE EES 
MoGraw-HIll Book Co., Inc., 338 W. 42nd St., N. Y- 
Send me Croft’s American Electricians’ Handbook for 18 
days’ examination on approval. In 10 days I will 
$5.00 plus few cents postage, or return book postpaid. 
(Postage paid on cash orders. Same return privilege.) 


T%, 1177 illustrations. 
PRICE ONLY $5.00 


Name .......0+- ocveve PUSNdSSebbsbousewdeeshccceoees 
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tem at a military site. No closing date 


announced. 


CALIFORNIA — Bureau of Reclamation, 
Denver, Colo., receives bids until Decem- 
ber 24, for one complete hydraulic gate 
hoist with accessory equipment for operat- 
ing 15x19 ft. penstock-coaster gates for 
Central Valley project. Also for miscel- 
Jeneous parts and accessory equipment for 
one additional hydraulic gate hoist, and 
for other required miscellaneous parts and 
accessories to complete a hydraulic hoist 
now owned by government, all for similar 
service, same project. Equipment will be 
installed by government (Specifications 
1052). 


ItttNors—Pullman-Standard Car Mfg. 
Co., 79 East Adams Street, Chicago, plans 
expansion in plant, with installation of ad- 
ditional machinery and electrical equip- 
ment for large increased output. Cost esti- 
mated in excess of $1,250,000. Financing 
by Defense Plant Corp. 


Texas—U. S. District Engineer Office, 
Fort Sam Houston, plans installation of 
electrical distribution systems in two mili- 
tary developments. Bids are scheduled to 
be asked soon. 


On1to—Department of Public Service, 
Canton, L. J. Cooper, director, plans ex- 
pansion in municipal airport, with addi- 
tional buildings, electrical distribution 
lines, control facilities, etc. Entire project 
reported to cost about $2,000,000, with 
work scheduled to be carried out early 
in 1943. Financing will be provided by 
Civil Aeronautics Administration, Wash- 
ineton, D. C., which will supervise project. 


Micui1cAN—Ex-Cello-O Corp., 1200 Oak- 
man Boulevard, Detroit, manufacturer of 
boring machines, grinders, etc., plans ex- 
pansion in plant, with installation of ma- 
chinery and electrical equipment for in- 
creased capacity. Cost over $450,000. Work 
scheduled to be carried out at once. 
Financing by Defense Plant Corp. 


Texas—U. S. District Engineer Office, 
Denison, plans electrical distribution sys- 


tem at a military development. Bids are 
scheduled to be asked soon. 
MAssAcHUSETTS—Bureau of Yards and 


Docks, Navy Department, Washington, has 
authorized extensions and improvements 
in shipyard, including new shops and other 
structures, with machinery and electrical 
installation. Entire project will cost close 
to $700,000 and will be carried out at once. 


New Yorx—Liberty Aircraft Products 
Corp., Farmingdale, L. I., manufacturer 
of aircraft equipment, plans expansion in 
plant, including machinery and electrical 
facilities. Cost estimated over $300,000. 
Financing by Defense Plant Corp. 


On1o—City Manager Office, Hamilton, 
Plans call for bids early in January for 
electric wiring and other electrical work, 
steam piping, etc., in addition to municipal 
power plant, on which work is now under 
way. Entire project will cost close to 
$230,000. Froehlich & Emery Engineering 
Co, Toledo Trust Building, Toledo, is 


consulting engineer. 


PENNSYLVANIA- Curtiss-Wright Corp., 30 
Rockefeller Plaza, New York, N. Y., plans 


€xpansion in aircraft plant, including new 


buildings, with complete electrical equip- 
ment. Cost estimated about $500,000, with 
financin 2 by Defense Plant Corp. Albert 
ain Associated Architects & Engineers, 
Ine., New Center Building, Detroit, Mich., 
8 architect and engineer. 
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This Protection in 
Power Plants is Keeping 
War Production Humming 
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How Cardox Is 
Protecting the War- 
Time Power Industry 





@ War production depends 
upon power. Stop the flow of power and 
you stop the flow of war materiel. And © Theisd taicssene, ccs seceded Miritai tet. 

in piping systems . . . supplied instantly 
from a single storage unit holding tons (if 
required) of liquid Cardox COs. 


from the very nature of the power indus- 

try, whole industrial areas may depend 

upon the functioning of a single key © Mass discharge of Cardox CO2 “knocks 

5 3 = > out fire, by eee 

installation. e Reducing oxygen content of the atmosphere 

You power men are keenly aware of below she concentration necessary for com- 
d bustion, and... 

these facts. You know that fire protection © Cooling combustibles and fire zone below 


for these vital points must be sure and en ree «#6 


e Extinguishing fire quickly and completely 
without damage from extinguishing me- 
dium. 


CARDOX—CO,. Systems with 
Enhanced Fire Extinguishing 
Performance 


constant—and of a kind that will not 
damage electrical equipment. 

It is therefore highly gratifying to 
Cardox that Cardox Systems, engineered 


to the specific job at hand, have been 
° A. Uniformity of CO2 characteristics. 
chosen to guard such salient sectors of the Se ' , 
B. Extinguishing medium with uniformly 


power front as transformers, converters, greater cooling effect. 


turbines, generators, breakers—to men- C. Accurate projection of CO2 through greater 

. distances. 

tion a few. D. Timed discharges, as needed, through built- 
in piping systems . . . supplied quickly 
from a single tank holding tons of liquid 

Cardox CO2. 


In providing such protection to the 
power industry, Cardox has a highly im- 
portant share in the Nation’s war effort. 
Safeguarding war industry for war-time 
requirements is this organization’s full- find it valuable to keep up to date on 
time job today. Cardox in meeting war-time fire prob- 
lems. Write, on company letterhead, for 


Bulletin 5122. 


Naturally, whether you are in the plan- 
ning stage or a purchasing program, you'll 


CARDOX CORPORATION e@ BELL BUILDING, CHICAGO, ILL. 
District Offices in New York « Washington «+ Detroit + Pittsburgh + Cleveland 
Atlanta + San Francisco « Los Angeles « Seattle 





NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
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This service has 
gone to war... 


Unless you happen to be connected with the 
maintenance department of an Army Post, 
Ordnance Plant, or a Utility serving essential 
war industries, you may have noticed that the 
brilliant orange trailers and the Tips Tool 
demonstrating men don't seem to make the 
rounds so often now. 

We're sorry about that because we would 
like to keep in closer contact with all our 
friends in the electrical industry and help in 
solving their maintenance problems, but we 
know you'll agree that anything we can do to 
help win the war is worth doing and although 
all electrical service is essential to the nation's 
health, Army Posts, Ordnance Plants, and Util- 
ities serving private war industries must get 
the first call. 

Whenever possible, Tips Tool demonstrators 
will call on you when in your territory, so con- 
tinue to request this free and helpful service. 
Every effort will be made to include you on 
the schedule. If you must wait, remember this 
service has “gone to war." In the meantime 
you'll find page after page of helpful informa- 
tion in the Tips Tool catalog. 
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Recent Rate News 


Lowe.Lt Evectric Light and LAWRENCE 
Gas & ELEctric companies have filed new 
rate schedules with the Massachusetts De- 
partment of Public Utilities, effective De- 
cember 1, which simplify existing rate 


| structures and reduce rates to achieve sav- 


ings of about $60,000 and $30,000 per year, 
to customers of the foregoing utilities. 


New Jersey Power & Licut Co.’s re- 
vised schedule of rates, which would ef- 
fect a total saving of $125,055 to custom- 
ers has been approved by the state Board 
of Public Utility Commissioners. Under 
the revised schedule a credit of 50 per- 
cent will be applied to the first monthly 
bill based on meter readings made in or 
after December, 1942, to each residential 
and commercial customer. The board an- 
nounced that this new schedule brought 
to $401,645 total reductions obtained this 
year as a result of negotiations between 
the board and the utility company. 


Tri-City Urtities Co. has been denied 
by the Kentucky Public Service Commis- 
sion a rehearing on its order requiring the 
company to reduce electric rates in Frank- 
fort, Ky., by 22.3 percent, effective Decem- 
ber 1 (EtecrricaL Wortp, November 28, 
page 68). Tri-City attorneys were ex- 
pected to appeal the decision which they 
claim would reduce return to the entire 


| system to 1 percent. R. M. Watt, president 


of Kentucky Utilities Co., which had en- 
tered negotiations to buy Tri-City, said he 
was not prepared to say whether the trans- 


| action would go through in the event that 
| the annual reduction of $78,719 in rates 


eventually is upheld. 


VitLacE oF IL1on, Herkimer County, N. 
Y., which operates a municipal electric 


| plant, has been authorized by the state 
| Public Service Commission to put into ef- 
| fect reduced rates for electricity which 


will save consumers $3,000 annually. The 
reduction became effective December 1. 
The minimum charge of 50 cents per 
month, which includes an allowance of 
10 kw.-hr., is retained as under the exist- 
ing rate. The next 30 kw.-hr. are reduced 
from 3 to 2.75 cents per kilowatt-hour for 
users in the village. For rural customers, 
this same block is reduced from 4 to 3.75 
cents. Nearly all of the 3,500 customers 
will benefit from the reduction. 


PENNSYLVANIA Power & Licut Co. has 


| been charged by Public Utility Commis- 


sioner Richard J. Beamish with an at- 
tempt “to take advantage of the war emer- 
gency” in raising electric rates 50 percent 
to persons in the Harrisburg area who 
rent rooms to defense workers, soldiers and 
others. Commissioner Beamish said that 
the OPA was conducting an investigation 
of the matter. He stated that complaints 
to the Public Utility Commission indicated 
that such householders were switched from 
residential to higher commercial rates. 
N. G. Reinicker, vice-president of the Penn- 
sylvania Power & Light Co., with headquar- 
ters in Allentown, repudiated any attempt 
to raise rates in the Harrisburg area and 
gave assurance that refunds would be made 
if such reclassification had taken place. 


Uran Power & Licut Co. rate hearings 
opened recently with counsel for the state 
Public Service Commission contending 
that an annual rate reduction of approxi- 
mately $1,000,000 a year should be ordered 
by the commission. This is based on find- 
ings of staff members of the state commis- 
sion and Federal Power Commission pur- 
porting to show that the valuation of the 
power company is inflated to the extent of 
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Figure Eight 


Double Tube 
Sleeve 


N 
highest conductivity. 
All sleeves made to 
accepted ' standards, 


Sherman Splicing 
Sleeves make the finest 
of joints—strong, cor- 
rosion-free, and of 


Seiten stamped for identifi- 

Oysi Type = cation, and carefully 
packed. Utilities the 
country over are to- 
day standardizing on 
Sherman Splicing 
because they provide 
maximum dependabil- 
ity at strictly competi- 
tive prices. 


W it for Sher- 

r l e man Cata- 

log illustrating the 

complete Sherman line 

of electric specialties 

and giving full speci- 

fications. Let us send 

you samples of ma- 

_ Tinned terial in which you are 

eh F interested, for your own 
Cables examination and test. 


H. B. SHERMAN MFG. CO. 


Battle Creek, Mich. 


more than $27,000,000. The state commis- | 
sion filed a complaint three months ago | 
charging that rates of the company were | 
“unreasonable and excessive.” The com- 
plaint followed a joint investigation of 
the commission and the Federal Power 
Commission into the original cost of plants 


| 


operated by the company. Among those | | 


who have testified at the hearings are 
George M. Gadsby, president of the utility 
company; L. B. Fuller, its chief engineer, | 
and J. A. Hale, vice-president; Eugene H. 
Merrill, formerly engineer for the Public 
Service Commission, now principal com- 
munications engineer for WPB; and Curtis 
A. Hurley, accountant for the Federal 
Power Commission. 


Lebanon Wins Court 
Ruling on Plant | 


The city of Lebanon, Ind., is entitled | 
to possession of the local electric plant 
owned by the Public Service Co. of 
Indiana on condemnation proceedings, 
despite the fact that settlement for 
additional improvements made to the 
property by the utility after the plant 
was condemned still is pending, the 
Indiana Appellate Court in Indian- 
apolis has recently ruled. -The Appel- 
late Court upheld the Circuit Court 
at Lebanon. 

It was the opinion of the Appellate 
Court that the improvements to the dis- 








tribution system were “inseparable” 
from the property and that the utility 
“must be deemed to have thereby con- 
sented to their going with the con- 
demned property with compensation to 
be fixed and paid later.” 

The utility contended that it was 
entitled to be paid for the improve- 
ments before the city took possession 
of the plant. The improvements cost 
in excess of $25,000, the company 
claimed. The court pointed out that 
the company is given an adequate 
remedy under law for the recovery of 
full compensation in damages. 


To Publish 
Enemy Patents 


Drawings and specifications of all 
foreign-owned enemy patents seized by 
the Alien Property Custodian are to be 
printed by the government and made 
available to American industry at a 
nominal price. Printing will begin in 
December, with availability of particu- 
lar patents announced through the Of- 
fice Gazette of the patent office. 

The move is part of the government’s 
program to use all means to put enemy- 
owned property and patents to work in 
support of the nation’s war effort. APC 
has seized scores of German and Jap- 
anese patents in the electrical field. 
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or =SPEED IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod, This 
speeds up installation. Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO. 
Zita Oda 





TWIN EFFICIENCY 
MULTIPLE CONNECTORS 


LU4 for wires from 0 to 350,000 c.m. 


LU6 for wires from 250,000 c.m. to 
500,000 c.m. 


Sustained overloads have no terrors for 
this remarkably efficient connector. 
Ample contact area. Simple design. 
Installed neatly and quickly. 


NO SPECIAL TOOLS REQUIRED. PURE 
COPPER OF HIGHEST CONDUCTIVITY. 
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Please send details and 
new 32-page illustrated 
catalog. 
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LETTERS 


TO THE EDITOR 


Plant Maintenance 
Schedules 


To the Editor of E.ectricaL Wor.p: 


In the October 31 and November 14 
issues of ELEcTRICAL WorLD, there was 
an article on Maintenance Schedule. 

If it is possible, will you kindly ad- 
vise me at your earliest convenience 
where we can get a schedule that will 
work in our power plants here in New 
Haven and Bridgeport? 

A. R. Cummine, 
United [Illuminating Co. 
New Haven, Conn. 


[ELectricAL Wortp will shortly pub- 
lish an even more comprehensive plan 
of programming steam-station mainte- 
nance as formulated by one of the 
major consulting firms for its client 
utilities —EpirTors |. 


A Substitute 
for “Substitute” 


To the Editor of ErectricaL Wortp: 


Your editorial of November 14 “A 
Substitute for ‘Substitute’ ” reminds me 
to inform you that advertising has al- 
ready made some progress in dealing 
with this problem. 

The first and, until recently, the best 
solution was “alternate.” The latest, 
and possibly ultimate, is the word “suc- 
cessor,” which seems to meet all the 
specifications in your editorial. 

“No, madam, those are no longer be- 
ing made, but here we have the suc- 
cessor.” 

H. OserMEYER, 
New York, N. Y. 


Why not build on the word “lieu”? 
Make a noun out of it by adding “ant.” 
Qualify it by the adjective “preferred” 
and contract to “prelieuant.” 


H. S. Foianp, 
North Plainfield, N. J. 


Let’s do a little analysis and then 
some synthesis. 

“Substitute” from the Latin, “substi- 
tuere,”’ to put under, to put in the 
place of. 

The derogatory implication of “sub- 
stitute” derives from the prefix “sub,” 
under. To remove that implication, why 
not use the prefix “supra,” meaning 
over, above. Thus we get a Latin form, 
“suprastatuere” (perhaps some apol- 
ogy to Latin scholars is necessary), 
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FLEXIBLE INSULATION! 


VARNISHED CAMBRICS 
VARNISHED PAPERS 
SATURATED SLEEVING 
VARNISHED AND 
LACQUERED TUBING 
EXTRUDED TUBING 
CABLE IDENTIFICATION 

MARKERS 


In all commercial sizes, in accord- 
ance with standard and special 
specifications. 























* 
PROMPT SERVICE! 
QUICK DELIVERIES! 
* 





THE HATIONAL VARNISHED PRODUCTS CORP. 


211 Randolph Avenue, Woodbridge, New Jersey 





HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


2°, 
_— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


G.C.A. 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 26 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 
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which can be Anglicized into “supra- 
stute.” 
WaLTER Bates, 
Walter Bates Company, 
Inc., Chicago. 


Try “an improval” on your immortal- 
izing machine. 
FreperickK W. B.Iss, 
Boston, Mass. 


Why not “supersedent,” from “super- 
sede,” which means “to replace,” with 
the added implication of a setting aside 
of the thing replaced? 

You use, incidentally, in your edi- 
torial the word “supplant,” which is ob- 
jectionable since it often carries the 
implication of stratagem or treachery. 

L. A. Hawkins, Executive Engineer, 

Research Laboratory, 

General Electric Company, 

Schenectady, N. Y. 


I suggest creating a new word, 
“supervalent,” accent on the second 
syllable, meaning superior—equivalent. 

W. P. Scuwase, Division Manager, 

Connecticut Light & Power Co., 

Thompsonville, Conn. 


[These letters indicate considerable in- 
terest in this subject. Should it be a 
new word made up of several ideas, as 
suggested by several readers, or, as sug- 
gested by a visitor, the more obvious 
“new materials” ?—Eptrors. | 


REA Allots New Funds 


REA has announced an allotment of 
$735,000 to the Jones-Onslow Electric 
Membership Corporation (North Caro- 
lina 43 Jones), Jacksonville, N. C. 
These funds will permit completion of 
existing facilities and construction of 
additional facilities for serving a Marine 
base and Naval airbase in accordance 
with plans outlined by the Navy and 
approved by WPB. 


















Utd TRANSFORME 


50kVA wr 
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—— Air Cooled Trans- 
ers now available 
in following ratings. 


3 to 60 
5 cycle, 3 phase 
aS ; abo" 2400 'volt pri- 





1% to 60 cle, single 
Dine (2407486; 600; '2400/ 
rimary. 


waits” r x. Acme Air-Cooled 
Wansformer Bulletin. 


THE ACME ELECTRIC 
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43 Water st. 
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SAVE YOUR ODD LENGTHS OF LINE WIRE AND CON- 
CENTRIC CABLE BY SPLICING THEM THE EASY 


ellen ge em 


NICOPRESS SLEEVE 


NNicopress WAY 


The Nicopress Method of Splicing is espe- 
cially well adapted for this work. Its use =(leeuieseeieieaesenge— 
assures neat joints that are only a little 

larger in diameter than the wire. Because COMPLETED NICOPRESS SPLICE 

of the shortness and compactness of the 
completed Nicopress splice the wire coils 
easily. Nicopress splices are tight and ex- 


ceed the rated breaking strength of the 
conductors. 





The use of Nicopress for splicing concentric 
cable greatly simpilfies and speeds up this 
work. It assures small neat joints that can 
be easily taped. As the sleeve used for the 
stranded neutral is split the entire length 
and the bore chamfered, feeding in the 
stranded wire is greatly facilitated. All 
joints are tight and strong. 


Nicopress Sleeve for Nicopress Sleeve for 
Wires of Stranded Wire of 
Concentric Cable Concentric Cable 


6 Bi + 





Note ease with which Splice can be made 
by clamping Nicopress Tool in Vice. 


COMPLETED NICOPRESS CONCENTRIC CABLE SPLICE 


THE NATIONAL TELEPHONE SUPPLY CO. 
Manufacturer of Specialties for Power and Communication Lines 
5100 SUPERIOR AVE. CLEVELAND, OHIO 


Canadian Mfr.—N. Slater Co., Ltd., Hamilton, Ont., ‘Canada 
Exporter Distributor—International Standard Electric Corp., New York, N. Y. 









MAKE SURE 
vate a=) 


VIBROGROUND 


ET 


INSULATED TOOLS 














Reduce 


pl Accidents 
DRIVER and Service 
List Price Interruptions 


$1.10 


A long, thin, 
well-insulated 
screw driver. Ideal 
for reaching deeply 
recessed screws. Made 
with Stanley 100 plus 
quality blade to U. S. 
Navy specifications. 
COHARDITE insulated all 
the way down the blade to 
within 34” of the point. Protect equipment and workmen, and 
prevent loss of power . . . test your 
grounds with the VIBROGROUND! 
Direct readings on an open scale are 
obtained by merely pressing a button. 
Stray ground currents, AC or DC, do 
not affect accuracy. Write today for 
the Engineering Bulletin on the sturdy, 


portable, easy-to-use VIBROGROUND. 
ASSOCIATED ResexRcn 


mecotportated 


437 S. DEARBORN ST., CHICAGO 


Manufacturers of Electrical Instruments 


Every tool tested to its full 
rated dielectric strength of 10,- 
000 volts for one minute RMS 
before it leaves our plant. 


A full range of COHARDITE in- 
sulated small tools carried in stock for 
meter and distributor departments. 

Send for a catalog. 


THE CONNECTICUT HARD RUBBER CO. 


408 East Street, New Haven, Conn. 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


BROADWAY MAINTENANCE 
CORPORATION 


LIGHT AND POWER DIVISION 
Design - Construction - Maintenance 
Transmission, Distribution and Rural 

Electric Lines 


47-47 35th Street Long Island City, New York 





E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


New York 











61 Broadway 





COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 
War Plant Design - Supervision of 
Construction - Engineering Reports 


61 Broadway 323 Plum Street 
New York, N. Y. Cincinnati, Ohio 


HUGH L. COOPER & CO. INC. 


General Hydraulic including the 
design, financing, construction and management 
of hydro-electric power plants. 


Engineering, 


30 Rockefeller Plaza New York 


DAY & ZIMMERMANN, INC. 


ENGINEERS 
Design - Construction - Management 
Investigations and Reports 
NEW YORK PHILADELPHIA CHICAGO 


Packard Building 





Electrical Testing Laboratories Inc. 


WAR WORK TESTS 


ELECTRICAL — MECHANICAL — PHYSICAL — 
CHEMICAL — for compliance with Government 
Specifications. 


Inspection—Analysis—Research—Cer tification 
2 East End Avenue at 79th Street New York 


ESSELL ENG'R CO. 


Mechanical-Electrical Engineering 


Consultation. Experimental 
Shop Facilities, 


44 Clinton Street, 


Newark, N. J. 
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PROFESSIONAL SERVICES _ 


H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 


288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 





FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York 
Philadelphia — Washington — Cleveland — Chicago 








FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, Ill. 








HENKELS & McCOY 


(Electric &€ Telephone Line Construction Co.) 
Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 





HOOSIER ENGINEERING 


COMPANY 


Erecting Engineers 


Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, IL 
136 Liberty St., New York 





WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Bngineers —- Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 
Noroton, Connecticut 





CHAS. T. MAIN, INC. 


Engineers 


Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals. 


J. H. MANNING & COMPANY 
ENGINEERING 


SERVICES 
120 BROADWAY, NEW YORK 
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DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 

New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 


Kansas City, Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 













Bill Frequency Analyser 
102 Maiden Lane 






New York 


| SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 








SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St 


Chicago, IIl. 








SPOONER & MERRILL, INC. 


Consulting Engineers 


Design—Supervision of Construction 


Reports—Examinations—Valuations 


20 North Wacker Drive, Chicago, Illinois 








STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 


Reports *® Examinations * Appraisals 
Consulting Engineering 
BOSTON » NEW YORK ¢ CHICAGO e HOUSTON 
PITTSBURGH « SAN FRANCISCO ¢ LOS ANGELES 








WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia, Pa. 











THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 
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lowa to Tax 


Rural Lines 


The Iowa Supreme Court has ruled 
that all Iowa communities operating 
municipal electric light plants and serv- 
ing patrons from transmission lines 
extending into adjacent rural districts 
must pay property taxes upon the rural 
lines. 

The court decision held that while 
lines owned by a municipal utility and 
used to serve non-residents of the city 
are taxable, those owned within the 
corporate limits of the city are not. The 
Supreme Court decision reverses a lower 
court decision in a case brought by the 
city of Muscatine, lowa, against the 
State Tax Commission, objecting to 
assessment of rural lines owned by the 
city. 

7 


New England Power 
Wins Safety Record 


The 7,500 employees of the New Eng- 
land Power System won a long-sought 
safety victory in October, when the en- 
tire month was passed without a single 
lost-time accident, according to an an- 
nouncement by President Irwin L. 
Moore of the New England Power As- 
sociation. Forty-eight companies supply- 
ing gas and electricity to consumers in 
every New England state except Maine 
participated. Publicity, window dis- 
plays, bulletin boards, tags and caps 
were used to stimulate and maintain 
interest. J. P. McCann, safety manager 
of the system, stated that the group has 
been trying for eleven years to achieve 
an accidentless October, one of the most 
hazardous months in the year. In Octo- 
ber, 1935, the system came within one 
tally of a perfect record. 

Data from the National Safety Coun- 
cil indicate, Mr. Moore pointed out, 
that this is the first time any industrial 
concern in the country the size of the 
New England Power System has 
achieved an accident-free record for so 
long a campaign period. 


PUD Plans to Spend 
$100,000 for Repair 


The Aberdeen, Wash., Grays Harbor 
County PUD plans to spend about 
$100,000 for major repairs to turbines 
and repairing and replacing meters, 
transformers, poles, street lights and 
miscellaneous equipment. 

Capital expenditures contingent upon 

PB approval and availability of funds 
and materials include a new substation 
fo connect with the Bonneville line, 
Several new three-phase power lines in 

oquiam and Aberdeen residential dis- 


tricts and new industrial lines. The 
budget also provides for 21 rural ex- 
tensions at a total cost of $61,067, and 
new lines up the Wynooche Valley to 
Taholah and Tokeland at a total cost 
of $96.612. 


Rules on Lamp 
Identification 


Purchasers of incandescent, fluo- 
rescent or glow discharge lamps may 
not have their trademark or other 
identification etched on lamps, WPB 
has ruled in an interpretation to Order 
L-28-a. Manufacturers of lamps are 
permitted to etch their own trademark 
on their product, whether they manu- 
facture or purchase the lamps. 

The interpretation also rules that the 
order’s restriction on the variety of 
bases for lamps applies only to design 
or shape, not to material content. In 
other words, plated steel, plastics or 
other permitted materials may be used 
in varying quantities so long as the 
design and shape are not altered. 


Court Orders Referendum 


Ohio Supreme Court has ordered 
the Middletown city commission to sub- 
mit to referendum an ordinance for 
construction of a municipal light plant 
if the ordinance is not repealed. The 
ordinance, adopted in November, 1938, 
provided for the issuance of $1,800,- 
000 in revenue bonds. The Middle- 
town city attorney had asked the state 
high court to compel the commission 
to submit the ordinance to referendum. 


Would Buy Water System 


Camden, Ark., is planning to pur- 
chase the water system from the Arkan- 
sas Power & Light Co., according to 
Mayor Don Harrell. An engineer’s re- 
port placed the value of the water works 
at $265,004. The city proposes to is- 
sue $335,000 in revenue bonds to finance 
the purchase and improvements recom- 
mended by the engineer, Marion L. 
Crist, Little Rock. 


Awards Service Pins 


Seventy-six men who recently com- 
pleted five years of service with Carrier 
Corp., Syracuse, N. Y., received pins to 
mark the event at the company’s an- 
nual service club dinner held recently 
in New York. The men honored repre- 
sented the Atlantic seaboard section of 
the Carrier organization. 
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WE CAN HELP YOU 


SOLVE CONVERSION PROBLEMS 


° 
We are specialists in: 
—design and manufacture 


of COILS wound with mag- 


net wire, 
— manufacture and use of 


MAGNET WIRE, 

— all insulation problems. 
Write Us 

THE ACME WIRE CO., NEW HAVEN, CT. 


ACME WIRE PRODUCTS 


VARNISHED INSULATIONS 
MAGNET WIRE, COILS 


eee 


jAMe® 
DEAD END CLAMPS 


for Stranded Copper Line 


Comprised of Wires of Different Hardness 


mal 


pe » 
: z a 


Bd 





New Lead Sleeve Feature Protects Soft 


Copper Strands . . . Easily Attached 


K&H Dead End Clamps for Stranded Cop- 
per Line comprised of wires of different 
hardness, prevent abuse to the soft strands 
by means of a special lead sleeve fitted into 
the receiving portion of the clamp which 
protects stranding from contact with each 
other, as well as from direct contact with 
the gripping portion of the clamp itself. 
Under strain test, cables have been stretched 
to the breaking point without marring the 


individual strands held in clamp. 


* WRITE FOR BULLETIN 12-A * 


fs rT KRUEGER & HUDEPOHL 


S.£. VINE AT THIRD « CINCINNATI, OHIO 
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SEARCHLIGHT SECTION 


EMPLOYMENT e BUSINESS © OPPORTUNITIES =-¢ EQUIPMENT—USED or RESALE 


UNDISPLAYED RATE: INFORMATION: DISPLAYED—RATE PER INCH: 


10 cents a word, minimum change $2.00. BOX NUMBERS in care of any of our New The advertising rate is $7.25 per inch for all 
(See 4 on Box Numbers.) York, Chicago or San Francisco offices count advertising appearing on other than a con- 
POSITIONS WANTED (full or part-time 10 words additional in undisplayed ads. tract basis. Contract rates quoted on request. 


individual salaried employment only), '/ DISCOUNT of 10% if full payment is made in AN ADVERTISING INCH is measured 7% inch 
above rates. advance for four consecutive insertions of vertically on one column, 3 columns—30 inches 
PROPOSALS, 50 cents a line an insertion. undisplayed ads (not including proposals). —to a page. E.W. 


NEW ADVERTISEMENTS received by 10 A. M. December 18th will appear in the December 26th issue subject to limitations of space available 


PeOONoPeTHTTT ToT NN ssRDeRE DTT EEEHEE SEO DEON DNONOUEEERSEOROREORERODAOC*HOeHORORESEOCeDECECHOERHOEeEES 


WANTED 


Instrument expert by leading aircraft 
engine manufacturer in East. Engineer- 
ing training and calibration experience 
required although not necessarily in 
aircraft engines. Must be able to de- 
vise new and more nearly accurate 
methods of temperature and pressure 
measurement and to improve existing 
methods. No applications sought from 
persons employed in war production. 


 OOREDESSDOUO CRORES CSSOREODROEGASEOCOSOSUSSGROSOOSEOSORSSRODGSAGECEERRECERSRReRCseeSceseseeseenseEser OOUCUEESGEESOGROROREDOGUOROOROOSOREOERE NSEC EER S AGES RERORSeE SE REREE RENEE HE EREEHesetEHeenerTrceeenT 


z ELECTRICAL EQUIPMENT 


FOR SALE 
2—500 WEMCO, 25 cy. rotaries, 112 V. A.C. 270 
V. D.C., 376 RPM 
i 2—2500 WEMCO, 60 cy. rotaries, 208 V. A.C. 


310/245 D.C.—469 RPM 
1—1200 WEMCO, 25 cy. rotary—195 V. A.C., 270 
p Vv. D.C.—187 RPM 
in 2—1000 KW WEMCO M-G sets, 60 cy. 240/275 
V., 294 RPM 
1—1000 KVA WEMCO 62 1% cy. syn. condenser, 
2100 V., 937 RPM 
1—100 KW WEMCO 25 cy. M.G. set. 305 V. A.C., 
125 V. D.C., 720 RP 


New and used equipment : 

recently released from service: RPM 

by a number of electric and Oe Gost COIL Ona, "O'38, 400" to 
gas utility companies. : sR ae. Go. zs000'V- Hom gap control 


8—Sauter control switches, 125/250/4600 V. 
15—Type G, A.C. Junction Boxes, 3 phase, 240 V. 
CONSOLIDATED GAS ELECTRIC LIGHT 
AND POWER COMPANY OF BALTIMORE 
P OW ER P LANT E® U IPM ENT ee a, ccna 
CONSTRUCTION EQUIPMENT prunnennnninnsnnsnienenesinniiinenieeeianineiniiinnininin 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE WANTED 
MATERIALS 1—500 K.W. Rotary Converter Shunt- 
AOpi@” wound 250/275 Volts D.C. 2300 Volts 
A.C.—3 phase, 60 cycle complete 
Send for new list,...to with switchboard, starter. etc. 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. New York, N. Y. 


“ ADOUUODONEDOREDOUOEDUORENSOREUEORAEOREEOGOEDOOEEOOOSEAUEReeeseEeeER: 


P-88, Electrical World 
330 West 42nd St., New York City 


BU 


SAUUERONOURUHONERGREREOREROUEDSCENCORCEDEDUREOOROESUAReEUSCECESHERsesenconecenectsTeEneeeE 
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POSITION VACANT 


ELECTRICAL ENGINEER—by old industrial 

plants, must be a graduate and possess the 
following qualifications: Broad experience in 
industrial and utility fields, executive ability 
to handle department under Chief Engineer, 
ability to design industrial installations, gen- 
erating plants, conduct studies, prepare reports 
and specifications, able to fit harmoniously into 
present organization, aggressive within limits 
of prudence, not afraid of hard work. To such 
a man is offered a position with good future 
after present emergency. If you fit the fore- 
going and your past employment will bear 
close scrutiny, send all details together with 
recent snapshot, (not returnable) to: P-96, 
Electrical World, 330 W. 42nd St., New York, 
sy me 


DERING COAL COMPANY 
111 W. Washington St. 


Chicago, Illinois 


UNUONOOEDEGHONGCSERONGERSOOSUESAGOSEGOEOUOUSUDOR OREO EOEROEOSURORONOHSOHOHOEROREEORROEEESS, 


EMPLOYMENT SERVICE 


Senuneueceneesecucuseeneccncesnseesoeneusnescusecaseccensacseenentaassesceucenenssesccsncesecsssssesaussesd 


"uanennensonnen: nes beets asese peveeet poeoeee nEEteE: SUDEEEREUUUUGUUSUUOESEOUOEDU EDS DORs oRESsHtSEECESEORsECUrECcecucnaaususccusussessoonscsest® 
SALARIED POSITIONS — $2,500 to $25,000. ; 


This advertising service of 33 years’ recog- 3 
nized standing negotiates for positions of cali- : a asia 
bre indicated. Procedure individualized to your 


personal requirements. Retaining fee protected ! 


by refund provision. Identity covered, If salary 
i 
i 
in operating condition or burnt out. Mail us list 


Bixby, Inc., 262 Delward Bldg., Buffalo, N. Y. 
EXECUTIVE AND TECHNICAL MEN. Quali- | 

fied candidates desiring $2,500 to $20,000 po- 
sition may contact employers through our con- 
fidential services, established 27 years. The 
National Business Bourse, 20 W. Jackson Blvd., 
Chicago. 


has been $2,500 or more send for details, R. W. | 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Prices quoted on request. 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M Since 1912 CINCINNATI, OHIO 


eneecenennenesnesnneneet, 





POSITION WANTED 


AVAILABLE—ELECTRICAL SUPERINTEND- | 

ENT. 40 years of age. Fully qualified, main- 
tenance and construction. Just completed large 
project. PW-330, Electrical World, 68 Post 
St., San Francisco, Cal. 


< CRDEDOeR Des eseneeanteseceeDSeEEeNeneeneeeenatescesseesasnesessnseeseneness: 


a 


RELEASE OUT-OF-SERVICE POWER EQUIPMENT NOW! 





UOCEDESEOUNUEOSOROESREODOHOS ERODED OR ESE DOS DERORSEE OE OREO HERERO EROEEESEOHeE RO ON OcesetenoececnecssecneucsetT: 


SELLING 
OPPORTUNITIES 


OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


i 
Let Us Convert Your Idle, Out-Of-Service Units | 
Into Needed Power For Wartime Industries 


Oenueeenneseeeseneeucenesonsecensuseren 


‘Tueneeeenccncecseggcggeay 


THOOREDESUOEOOSUNOLORELOOEDEGESESORD OOOO EERE RDGSOREED OOOO RSE DEOHEAOO DEAR OG ROSS OEE HONEHOOSOROEREOCEOOCEDOES 


OPPORTUNITY OFFERED ¢ Highest Prices Paid —Send Description to ® 


MANUFACTURERS’ REPRESENTATIVES 

(Four Engineering Salesmen) selling trans- 
formers and safety switches in Chicago and 
mid-western states, desire kindred lines. Own 
Warehouse facilities. RA-93, Electrical World, 
520 N. Michigan Ave., Chicago, III. 


RD. 
CHICAGO ELECTRIC CO. neo. 


F.cvsvevenueueoonuensosusevesaenesnanecnsvensoenensevanvensveosuosssecenesnenesoncoscoogeensencesusessansocnnescasuvensvesesusesneocaneousouvonsousussesensesonuueneveneseuesscnueensnusonnuess cs sss tenessnstQ@06e 
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